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The best 60MHz scope 
costs only $1100. 
It's from Kikusui. 




That's right. Only $1100 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have 
four other scopes for as low as $600 in our new 5000 Series, 

Not only that, we're offering a two year warranty on each of them, compared to other big 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lab quaiily, chop frequency and trigger view. Ours also have more display modes, higher 
acceleration for better brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use, The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1100. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our40MHz scopes. 8oth the 5041 and 5021 
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021 
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for 
the money. 

Of course, there's a reason we're able to offer these bargains and quality. We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you. Or just take a little time to call 
us. It's a small price to pay to get big time quality and service. 



For sales and technical information 

call toll free 800-421-5334 

(in Calif., Alaska Hawaii 213-515-6432). 



Order Toll Free 
800-421-5334 
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INTERNATIONAL CORR 



17819 Figueroa Street 

Gardena, Calif. 90248 

TWX 910-346-7648 

4> In Canada call: Interfax Systems, inc. 514-3660392 
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SleepSafe 



Gives you a SMOKE DETECTOR 
an ALARM CLOCK. . . 
an EMERGENCY BEACON , . . 
and a portable FLASHLIGHT 
all in one compact unit. 



The news flash broke. "Tragic fire in 
Las Vegas kills over 1 00 people sleep- 
ing in their hotel rooms." The fire 
alarms didn't work! It was a tragic 
event; those poor people never were 
awaken. They simply never had a 
chance. 

The statistics aren't pleasant, they're 
shocking! 700,000 homes, hotels and 
hi-rises go up in flames every year. 
SLEEPSAFE can improve your odds. 

Not only does SLEEPSAFE protect you 
everywhere, but it's completely port- 
able and needs no wires or installa- 
tion. 

SLEEPSAFE stores compactly in its 
own case. Detects smoke and wakes 
you with a piercing 85-decibel alarm. 
It's extremely sensitive but specially 
designed to minimize false alarms. 
Battery operated — (batteries in- 
cluded) completely independent of 
any outside power source. 

SLEEPSAFE also contains its own 
slide-out, slide-in, five function LCD 
Modular Alarm Clock. The digital 
readout includes alarm, snooze- 
alarm and backlite. Battery operated 
(batteries included). 



SLEEPSAFE contains an emergency 
beacon light, which automatically 
lights during emergencies, and helps 
point the way to safety. The light stays 
on until the air is cleared, it can also be 
manually turned on or off. 

Try one, there's no risk. Send your 
check or money order for S39.95 plus 
$3.00 postage and handling. (Illinois 
residents add 6% sales tax.) Only 
credit card buyers can use the toll- 
free number given below. Guaran- 
teed quick delivery. 

We'll ship you your SLEEPSAFE within 
one week of our receiving your order 
or we'll pay the shipping. 



If, for any reason, whatsoever, you're 
not 1 00% satisfied, just return it in its 
original box for a courteous refund. 

SLEEPSAFE is inexpensive enough to 
put one in every sleeping room in your 
home — especially covering the 
children's rooms, SLEEPSAFE gives 
you peace-of-mind for older folks, too, 
the handicapped. . .college dorm 
students. , .any loved one at home or 
away. It's simply the most practical, 
helpful traveling companion you'll 
every take along. 

SLEEPSAFE is an ideal Christmas gift. 
One that will make both you and your 
loved ones sleep easier, order a 
SLEEPSAFE today. 



SEI 

CONSUMER PRODUCTS DIVISION 

912 West Touhy Avenue, Park Ridge, IL 60068 

Call Toll Free (Orders Only) ....... (800)323-1327 

For Information Call (312) 564-0104 
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Why use other computer media 

when you could be using 

MEMOREX 

high quality error free media? 

Free Memo rex Mini- Disc Offer- Gel free discs! 
You' II save money when you buy Memorex, because every carton of 1 
MemorexS'A inch mini-discs sold by Communications Electronics has 
a coupon good for a free Memorex mini-disc. For every case of 100 
Memorex mini-dtscsyoubuyfromCE, you'llget 10 free Memorex mini- 
discs, directly from Memorex, The more you order, the more you save. 
Offer expires December 31, 1982. All Memorex flexible discs sold by 
CEare of the highest quality, certified 1 00% error free and backed by a 
full one year factory warranty. 

Flexible Disc Quantity Discounts Available 
Memorex Flexible Discs are packed 10 discs to a carton and 10 
cartons to a case. Please order only in increments of 100 units for 
quantity 1 00 pricing. We are also willing to accommodateyoursmaller 
orders. Quantities less than 100 units are available in increments of 10 
units at a 10% surcharge. Quantity discounts are also available. 
Order 500 or more discs at the same time and deduct 1%; 1 ,000 or 
more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves 
you 4%; 1 0,000 or more saves you 5%; 25,000 or more saves you 6%; 
50.000 or more saves you 7% and 1 00,000 or more discs earns you an 
8% discount off our super low quantity 100 price. Almost al! Memorex 
Flexible Discs are immediately available from CE. Our warehouse 
facilities are equipped to help us get you the quality product you need, 
whenyou need it. if you need furtherasststancetofindtheflexible disc 
that's rightforyou, call the Memorexflexible disc compatibility hotline. 
Dial toll-free 800-538-8080 and ask for the flexible disc hotline 
extension 0997. In California dial 800-672-3525 extension 0997. 
Outside tho U.S. A. dial 408-987-0997 between 9 AM to4 PM Pacific Time. 

SAVE OH MEMOREX FLEXIBLE DISCS 

Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSSD CPT 8000 Compatible, Soft Sector 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 
8" 0SDD Soft Sector (Unformatted) 
8" DSDD Soft Sector [1 28 B/S, 26 Sectors) 
8" DSDD Soft Sector (256 B/S, 26 Sectors) 
8" DSDD Soft Sector (51 2 B/S, 15 Sectors) 
8" DSDD Soft Sector (1 024 B/S, 8 Sectors) 
5W" SSDD Soft Sector w/Hub Hing 
5V>" SSDD 10 Hard Sector w/Hub Ring 
5'A" SSDD 16 Hard Sector w/Hub Ring 
5W DSDD Soft Sector w/Hub Ring 
5VV DSDD 10 Hard Sector w/Hub Ring 
SV»" DSDD 16 Hard Sector w/Hub Ring 
5'A" SSQD Soft Sector w/Hub Ring (96 TPI) 
5'A" DSQD Soft Sector w/Hub Ring (96 TPI) 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density, 
DSDD = Double Sided Double Density; SSQD = Singh Sided Quad Density: 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 

Special offer on Memorex computer tape. 
If you mailyourordertousand enclose prepayment, deduct$1 .00 per 
reel from our quantity 100 prices. This means Memorex 25JW can be 
as low as $12.99 in 100 quantities. Memorex Computer Tapes are 
packed 10 tapes to a carton. Please order only in increments of 100 
units for quantity 100 pricing. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more tapes at the same 
time and deduct 1 %; 1 ,000 or more saves you 2%; 2,000 or more saves 
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and 
5,000 or more tapes earnsyou a 6% discount off oursuper low quantity 
1 00 price. If you need further assistance or i nf ormation to find the tape 
that's right for you, call the Memorex Computer Tape Technical 
Support Group at (408) 987-2937. 
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Parte 


CE quant. 
1 00 price 

per disc (Si 


3062 


2.09 


3015 


2.09 


3045 


2.99 


3090 


2.74 


3102 


3.34 


3115 


3.34 


3103 


3.34 


3114 


3.34 


3104 


3.34 


3481 


2,34 


3483 


2.34 


3485 


2.34 


3491 


3.09 


3493 


3.09 


3495 


3.09 


3504 


2.99 


3501 


3.99 



SAVE O.V MEMOREX COMPUTER TAPE 
Product Description 

Memorex IV 2400 feet Wrightline Seal 
Memorex IV 2400 feet Easy Load II Cartridge 
Memorex IV 1 200 teet Wrightline Seal 

Memorex Quantum 2400 feet Wrightline Seal 
Memorex Quantum 2400 feet Easy Load II Cart. 
Memorex Quantum 1 200 feet Wrightline Seal 

Memorex Cubic HD 2400 feet Wrightline Sea! 
Memorex Cubic HD 2400 feet Easy Load II 
Memorex Cubic HD 1200 feet Wrightline Seal 



Part* 

25JW 
25 J R 
25 FW 

27 JW 

27JR 
27 FW 

39JW 
39JR 

39 FW 



CE quant. 
100 price 
per reel (SI 

13.99 
14.99 
10.65 

16.20 
16,99 
12.50 



18.99 
19.99 
13.99 



New Memorex Lifetime Rigid Disc Pack Product Warranty 
All Memorex disc packs sold by CE have a lifetime product warranty. 
This is your assurance that Memorex disc packs will give you a lifetime 
of performance and service. Only Memorex can offer you the superior 
reliability of their exclusive M Formula, In addition, Memorex will assist 
the original user in isolating and correcting any technical issues that 
relate to the Memorex product as well as. when appropriate, replace 
up to one set of read/write heads. If you need further information to find 
the rigid discthat's right foryou, call the Memorex rigiddisc compatibil- 
ity hotline. Dial toll-free800-538-8080 and ask for the rigid d/se ft oftf/ie 
extension 1642. In California dial 800-672-3525 extension 1642. 
Outside the U.S.A. dial 408-987-1 642. 



SA VE OH MEMOREX RIGID DISC PA CKS 
Product Description 



CE quant. 

one price 

par pack ($) 



Mark III 5 MB Cartridge Front Load (8 to 32 Sect.) 


95-522XX-03 


65.00 


Top Load (t-to 24 sectors) 


94-522XX-03 


-70.00 


CMD-1 6 "Phoenix Type" CDC Cartridge 


98-26600-31 


160.00 


NCR Cartridge 


98-26600-32 


160.00 


Mark VIII 80 MB. Error Free 


72 -1 6600-03 


330.00 


Flag Free 


72-26600-03 


320.00 


Mark XI 200 MB. Error Free 


03-35041 


720.00 


Flag Free 


03-35031-02 


560.00 


DEC Flag Free 


03-35031-03 


560,00 


Mark XII 200 MB. NCR/CDC Flag Free 


03-39001-01 


515.00 


Honeywell Flag Free 


03-39000-01 


515,00 


Mark XIII 300 MB. Error Free 


03-47021 


795.00 


Flag Free 


03-47009 


670.00 


Mark XIV 80 MB. Unf or mated Error Free 


74-1 6600-03 


365.00 


Flag Free 


74-26600-03 


300.00 


Honeywell Format Flag Free 


74-26600-08 


315.00 


CDC Format Flag Free 


74-26600-09 


315.00 


Mark XV 300 MB. Error Free 


03-4901 1 


825.00 


Flag Free 


03-49001 -01 


725.00 



Smith-Corona TP-1 Letter Quality Printer Special Offer 

Buy any Memorex product on Ihis page, and get a Smith- CoronaTP-1 letter quality 
printer for only 5585.00 plus $20.00 shipping. Specify serial or parallel version. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex computer 
products, send or phone your order directly to our Computer Products 
Division. Be sure to calculate your price using the CE prices in this ad. 
Michigan residents please add 4% sales tax. Written purchase orders 
are accepted from approved government agencies and most well 
rated firms at a 30% su rcharge for net 30 bill ing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. Out of 
stock items will be placed on backorder automatically unless CE is 
instructed differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited with a $20.00 
surcharge for special handling in addition to shipping charges. All 
shipments are F.O.B. Ann Arbor, Michigan, No COD's please. Non- 
certified and foreign checks require bank clearance. 

For sh ippi ng charges add $8,00 per case or partial-case of 1 00 8- 
inch flexible discs or $6,00 per case or partial case of 100 5'A-inch 
mini-discs. For tape shipping, add $1 .00 per reel. For Disc packs add 
$10.00 per cartridge (Mark III or CMD-1 6) or$1 5.00 per disc pack for 
U.P.S. ground shipping and handling in the continental U.S.A. 

Mail orders to: Communications Electronics, Box 1002, Ann Arbor, 
Michigan 481 06 U.S.A. If you have a Master Card orVisa card, you may 
call and place a credit card order. Order toll-free. Dial 800-521 -4414. If 
you are outside the U.S.orin Michigan, diat31 3-994-4444. Order your 
Memorex computer products from CE today. 

Copyright =1982 Communications Electronics" Ad #090282 
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Order Toll-Free! MEMOREX 
(800)521-4414 

In Michigan (313) 994-4444 



COMPUTER TAPE 

DISC CARTRIDGES ROO DISCS 

FLEXIBLE DISCS 
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COMMUNICATIONS 
ELECTRONICS™ 

Computer Products Division 



854 Phoenix □ Box 1002 D Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313)994-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



December 1982 Vol. 53 No. 12 



SPECIAL FEATURES 



51 VIDEO ENTERTAINMENT 

52 Video Entertainment In the home 
A. Lewis 

55 Direct Broadcast Satellite Television. 
Danny Goodman 

59 New Video Components. 
Danny Goodman 

63 Video Accessories. Gordon McComb 

67 How to Connect Video Components. 
Gary McClellan 



BUILD THIS 43 AUTOMATIC COMMERCIAL EDITOR 

Make commercial-free tapes of your favorite old black-and-white 
movies. Gary McClellan 

TECHNOLOGY 4 VIDEO ELECTRONICS 

Tomorrow's news and technology in ihis quickly changing in- 
dustry. David Lachenbruch 

10 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary Arlen 

90 STATE OF SOLID STATE 

An all-eleclronic humidity meter. Robert F. Scott 



SEASON'S 
d QReeTINQS 



The editors and staff 
of Radio-Electronics 

join in sending 

holiday greetings and 

our best wishes for 

a happy new year 



CIRCUITS AND 47 ETCH YOUR OWN PC BOARDS 

COMPONENTS Making your own PC boards is easier than you think. Here are 

step-by-step instructions from a master. Robert Gross blatt 
75 HOW TO DESIGN ANALOG CIRCUITS 

Increasing circuit gain. Mannie Horowitz 

84 NEW IDEAS 

Low-batlery indicator. 
100 HOBBY CORNER 

Readers to the rescue. Earl "Doc" Savage, K4SDS 



VIDEO 94 SERVICE CLINIC 

Ground-return problems. Jack Darr 
94 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. Jack Darr 



COMPUTERS so 



COMPUTER CORNER 

Selecting an accounting package. Les Spindle 



EQUIPMENT 26 MFJ Model 1020 Active Antenna 

REPORTS 30 Sanwa LCD-900 Multimeter 

32 Smith Corona TP-1 Daisy Wheel Printer 

40 Non-Linear Systems TR-1 Signature Analyser 



DEPARTMENTS 



136 


Advertising Index 


8 


Advertising and Sales Offices 


137 


Free Information Card 


20 


Letters 


103 


Market Center 


85 


New Literature 


98 


New Products 


8 


Publisher's Letter 


6 


What's News 



ON THE COVER 

If you like to tape those vintage 
black-and-white movies that show 
up late at night on TV— but don't like 
to tape the commercials that accom- 
pany them— this automatic com- 
mercial editor is for you! ft watches 
the movie along with your VCR and, 
when a commercial turns up, stops 
the tape until the movie begins 
again. The result is a tape of the 
movie, and nothing else. It's easy to 
build, and will. ..literally.. .provide you 
with hours of pleasure. Get started 
building your own editor. Plans be- 
gin on page 43. 
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances In the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for ths safe and proper 
functioning of reader-built projects based upon or from plans or information published In this magazine. 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



STEREO TV HITS 
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The dream of stereophonic sound for television in 1983 vanished in a puff of hostile smoke 
when an industrywide committee studying the subject went back to the drawing board instead 
of recommending a system. Since 1979, a subcommittee of ElA's Broadcast TV Systems 
Committee has been examining and testing three proposed multichannel TV sound systems. 
Each of the systems—proposed by El A of Japan, Telesonics Systems Inc., and Zenith Radio 
Co. — met the subcommittee's basic criteria: (1) Stereo sound quality comparable to FM 
stereo. (2) An additional "picture-related" sound channel for such uses as foreign-language 
translation. (3) Compatibility with existing monophonic-sound receivers. 

The subcommittee completed its tests of the three systems on time, and its timetable called 
for it to select a system for recommendation to the FCC in mid-October. Everything was going 
according to plan when the subcommittee's steering committee met to tally members' votes 
for a system. However, it was confronted unexpectedly by a charge from Telesonics Systems 
that the tests were incomplete. Telesonics requested that the subcommittee reopen its 
record— and implicitly threatened legal action unless the subcommittee agreed. Accordingly, 
the subcommittee decided to reopen the entire subject to cover the Telesonics objection, as 
well as another problem. That new problem related to the discovery that most cable-TV 
systems would be unable to relay stereophonic sound under any of the systems, and, in fact, 
the presence of a stereo signal could disrupt the carriage of mono programs on cable by 
causing adjacent-channel interference. 

The delay could be six months to a year, or longer — if the subcommittee ever completes its 
work at all. At press-time, the group was preparing to ask the FCC to hold off any action on the 
issue of multichannel TV sound until new tests could be completed. But the FCC staff had 
already prepared a proposal for issuance by the Commission to permit TV stations to choose 
any stereo sound system which would meet certain criteria — a so-called "marketplace" 
decision similar to the one that permitted any of a number of AM stereo systems, all mutually 
incompatible, to be broadcast simultaneously. (The AM stereo order resulted in such confu- 
sion that few stations bothered to add stereo, and set manufacturers held off making AM 
stereo receivers.) TV broadcasters and set makers are concerned that the FCC will issue its 
proposal tor "marketplace" stereo TV standards (meaning no standard) before the sub- 
committee can complete its new tests. If such an order is proposed by the FCC, the 
subcommittee will be dissolved, in view of legal opinions that it would be unlawful for 
representatives of competing systems to meet while the FCC is considering the issue. No 
matter what happens, it now appears there will be a long delay, and if you want to hear stereo 
sound with your TV you'll have to tune to a PBS simulcast or go to Japan or Germany. 

The first major home banking and information system has been inaugurated commercially by 
Chemical Bank in the New York City area after a 10-month test in 200 homes. Chemical's 
Pronto system uses any home computer, a telephone modem, automatic phone dialer, and 
special program cartridge; the Bank will supply the entire receiving system (except the TV 
set), based on an Atari 400 computer, at around $500, but other home computers can be 
used. 

Pronto customers, who pay a monthly fee of about $1 0, are able to call up bank statements 
on their TV screens, transfer funds among different Chemical Bank accounts, pay bills by 
electronic fund transfer, and send electronic mail messages toother Pronto subscribers. The 
system plugs into a modular telephone jack and is connected to the bank's Tandem compu- 
ter. Future services to be offered on the Pronto system include financial services such as 
portfolio management, teleshopping, educational courses, home budgeting, and security 
monitoring. Chemical hopes that its system will become nationwide, and has already pre- 
sented seminars to 250 other banks and institutions. 

The bank said that more than 250 major companies already are accepting electronic 
bill-payment via Pronto — including American Express, Master Charge, Visa, major oil com- 
panies, most department stores, Sears, utilities, insurance companies, and major New York 
landlords. In paying bills, Pronto users can specify regular monthly payments, and even which 
day of the month they wish bills to be paid. Privacy is assured by a triple-security system 
including household and personal ID numbers, as well as an individual password. Bank 
officials predicted that 10 million American households will have interactive devices attached 
to their TV sets by the end of the decade. r-e 



No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 
move up to 
Fluke." 



We've got great news for people 
who' vi- been holding nut for a high 
quality, high performance DMM at a 
moderate price: Flukes new nine- 
function model D 804 is now available 
at select electronics supply stores. 

With a suggested U.S. price of only 
$249 and features you won't find in ajiv 
other handheld DMM. the D 801 is an 
exceptional value. Here's why. 

I^ogic level and continuity 
testing: A real time-saver for 
troubleshooting passive circuits in pcb's, 
cables, relay panels and the like. The 
D 804 has a switch-selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K-type 



thermocouple, the D804 delivers fully- 
compensated readings in °C from 
-20°C to + 1265°C. for checking 
heating and refrigeration systems. 

Peak hold feature captures 
transients; A short-term memory in 
the D 801 captures and holds the peak 
reading of a motor starting current. 

And more: 0.1^ basic dc accuracy, 
conductance, 26 measurement ranges, 
battery, safety-designed test leads and a 
one year parts and labor warranty. A 
full line of accessories is also available 



of your DMM. 

Ask your dealer about the 
powerful, versatile D 804 and the rest of 
Huke's new Series D line of low-cost 
digital multimeters. 
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leader in DMM's. 
Now weVe designed 
one for you. 




Suggested U.S. list price Ifyour dealer doesn't carry Series I) 

technical data circle No. 6 Multimeters yet, call this number. We'll be 

RE 12/82 - D804 happy to tell you who does . 1-800-426-0361 
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WHAT'S NEWS 



"Father of Television" 
is dead at age 93 

Vladimir Kosma Zworykin died 
this past July 29. at the Princeton 
(NJ) Medical Center, just one day 
short of his 93rd birthday. Called 
"The Father ot Television" by 
many, he always declined the hon- 
or, pointing out that hundreds had 
contributed to the art over many 
years. Invention, he said, is like 
building a ladder, and that as each 
engineer added a rung, "It enabled 
the others to climb a litter higher 
and see the next problem a little 
better." 

The development of modern 
television, however, is based on 
Zworykin's steady work from the 
1920's onward, especially his in- 
vention of the iconoscope, the first 
practical camera tube. 

Dr. Zworykin was born July 30, 
1889, in Mourom, Russia. He 
attended the Petrograd Institute of 
Technology, receiving an Electric- 
al Engineering degree in 1912, At 
the Institute he studied under Pro- 
fessor Boris Rosing, and was his 
lab assistant. Rosing believed as 
early as 1 908 that the cathode-ray 
tube was the solution to practical 
television. Dr, Zworykin, who cred- 
its both his decision to become a 
scientist and his special interest in 
television to Boris Rosing's in- 
fluence, followed that line of rea- 
soning in his work on the icono- 
scope and kinescope. 



Dr. Zworykin joined RCA in 
1929, serving as Director of the 
RCA Electronic Research Labora- 
tory in Camden, NJ until 1942, and 
afterward at Princeton, until his 
retirement in 1954. 

Besides television Dr. Zworykin 
was interested in a wide variety of 
subjects, ranging from gunnery 
controls through multiplier tubes to 
electronically controlled auto- 
mobiles. For a number of years af- 
ter his retirement, he directed the 
Medical Electronics Center at the 
Rockefeller Institute in New York, 
working for the development of 
electronics methods in medicine 
and the life sciences. 

Zworykin received his doctorate 
from the University of Pittsburgh in 
1926, In 1966, President Johnson 
awarded him the United States' 
highest honor, the National Medal 
of Science, "for major contribu- 
tions to the instruments of science 
and television, and for stimulation 
of the application of engineering to 
medicine." Altogether, he received 
27 major awards and much other 
recognition from groups through- 
out the world. 



Aircraft entertainment 
carried by infrared 

A wireless-entertainment sys- 
tem using infrared light to carry the 
signal is being developed by the 
microelectronic systems division 



NEW METEOROLOGICAL SATELLITE 




TIROS-N (ATN) METEOROLOGICAL SATELLITE is the first Of a series of 
advanced TIROS-N- NO A A meteorological satellites that is being designed 
and built for the National Oceanic and Atmospheric Administration (NO AA). In 
addition to its usual weather-charting duties, the satellite will be used to relay 
distress calls from the emergency beacons of downed aircraft and ships in 
distress. Launch is scheduled for February 1983. NASA will act as program 
manager for the mission. 



of Hughes Aircraft Co. The new 
system is known as AIRES (Ad- 
vanced /nfra-fled Entertainment 
System). It uses a digital system 
transmitted throughout the plane 
by infrared rays. The signal is re- 
ceived and decoded by a headset 
worn by the passenger. 

AIRES can transmit up to 16 
channels. Each headset has a 
program-select and a volume con- 
trol. A self-test feature assures that 
each unit remains in operating 
condition. 

The use of infrared cuts the 
weight of the full system to less 
than half that of a conventional 
entertainment system, and the 
cost by one-third. Another great 
advantage of the infrared 
approach is that — unlike earlier 
wireless-entertainment systems— 
AIRES will not interfere with other 
aircraft equipment, It is expected 
that the new system will be on the 
market by the middle of 1983. 



KEYFAX, SSS Systems 
plan teletext magazine 

KEYFAX Electronic Publishing 
and Satellite Syndicated Systems 
have announced that KEYFAX 
National Teletext Magazine will be 
ready for delivery to cable house- 
holds shortly. This is stated to be 
the first large-scale teletext con- 
sumer operation in the United 
States, and is expected by its 
founders to grow to 200,000 cable 
households within 30 months. 

The new teletext magazine will 
be delivered via the vertical blank- 
ing interval (VBI) of the WTBS sat- 
ellite service, which is available to 
more than 20 million cable house- 
holds. 

The service will be offered to 
subscribers at a suggested $1 9.90 
per month. That covers $9,95 for 
the service itself and $9.95 for rent 
of the necessary decoder. Oper- 
ators will retain $3.95 per month as 
revenue ($4.95 after penetration to 
1 percent of their system's basic 
subscribers). 

KEYFAX has been on the VBI of 
WFLD-TV in Chicago since April 
1981, on a test basis. It has also 
been on the VBI of the WTBS sat- 
ellite service since May 1982, and 
was displayed (via satellite and 
then through two TV stations) at 
the Knoxville World's Fair. 



NJ. State Police 
Improve their radars 

The State Police of New Jersey 
have recently publicized their 
acquisition of "beam-interrupter" 
switches for their radar units. 
Those switches, when fitted to the 
devices, permit cutting off the 
radar beam without turning off the 
equipment. When a car suspected 
of speeding is sighted, the beam 
can be turned on instantly. If he 
has a radar detector, the speeder 
is not warned until police actually 
start taking a reading. 

Manufacturers of radar de- 
tectors state that such a device is 
only minimally effective: "Once the 
officer activates the unit to obtain a 
speed reading on a vehicle, every 
detector-equipped motorist within 
its range will receive a warning. 
... The beam will alert all detector- 
equipped vehicles within several 
miles." 

The State Police believe that, in 
spite of any claimed deficiencies, 
the beam interrupters are effec- 
tive, and point out as evidence of 
that effectiveness that manufactur- 
ers have begun to install the beam 
interrupters on new radars as a 
standard equipment. 

Video programs aid 
technical training 

RCA's Corporate Engineering 
Education (CEE) unit at Cherry 
Hill, NJ, reports that a company- 
wide program of video cou rses has 
simplified the problem of keeping 
engineers, managers, and other 
technical personnel at RCA up to 
date on the very latest tech- 
nological advances. 

The company has recently be- 
gun to augment the video pro- 
grams with live courses on sub- 
jects requiring extensive hands-on 
exercises and courses for small 
group projects. 

Most video courses consist of 1 2 
two-hour sessions, conducted as 
discussions, exercises, and 
hands-on activities supervised by 
an associate instructor. 

In addition to the more than 70 
video courses listed in CEE's cata- 
log, CEE maintains a library of 
videotapes of technical seminars 
and talks; the library is maintained 
so that the tapes can be borrowed 
and viewed by RCA personnel at 
their convenience, R-E 



TEK 2200 



MULTI-PURPOSE 
OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Now! A 60 MHz Tektronix scope 
built for your bench. 




In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan. 



Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 



probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty 

For quantity purchases, please 
contact your local Tektronix sales 
representative, 

ORDER TOLL FREE 

1-800-426-2200 

Ask for Department J0147 

In the state of Washington, 
Call (206) 253-5353 collect. 



'Price FO 6. Bea-verton. OR. Price subject to change 



Ttektronix 
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PUBLISHER'S LETTER 



This December issue of Radio-Electronics magazine brings the 
year 1982 to a close. It has been an exciting one. We delivered four 
special sections during 1982 — "Video Electronics" in January, "Your 
Own Computer " in April and again in October; plus a "Video 
Games" section in July, Along the way we were able to publish more 
than 150 articles covering a variety of subjects — audio, video, com- 
puters, radio, construction, how-to — to name just some of the varied 
areas we covered. We also logged a couple of exceptional construc- 
tion stories — we showed how to build your own satellite TV receiver; 
and a first for home constructors: your own picture phone. 

In 1983 we promise to bring you more of the same. The same 
quality, the same wide range of subject areas, the same first-rate 
electronics that kept you reading Radio-Electronics in record num- 
bers all the way through 1982. We've enlarged our staff, we've 
added more pages to the magazine, and we've added a sister 
publication, Special Projects, that is specially designed to cater to 
the needs of the project builder. 

However, there are some things we won't do. We will not become 
a computer magazine; we will not become a video-games magazine, 
and we will not dive into and follow blindly every one of the paths in 
electronics that is bound to develop during 1983. We will remain the 
broad-based, all-encompassing electronics magazine that we have 
been for the past 53 years. Each year we learn a little more, and- that 
makes us better. 

One bit of bad news, however — subscription prices are going up 
starling in January 1983. They are going up an average of $2.00 per 
year. So if you want to save yourself a few dollars, use the 
subscription-order form in this issue — it's inside the back cover. Next 
month the prices on that card will be higher. 

I'd like to thank you for your continued support and pledge that we 
will continue to do our very best to make Radio-Electronics the fin- 
est "electronics" magazine you read. 




LARRY STECKLER 

PUBLISHER 
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UNGAR 



A FREE 9100 Electronic Soldering System when you buy 
either desoldering system by December 15, 1982. 







Take this ruggedly constructed, light- 
weight unit anywhere — plugs into any 
120V outlet. Solid-state control ad- 
justs tip temperature from 500° to 
10G0°F and suppresses transient spikes 

High-flow vacuum is activated by a 
switch mounted in a handle that's 
biomechanically designed to reduce 
fatigue and increase productivity. 

Super quiet and virtually main- 
tenance-free, with Ungar's exclusive 
low-noise exhaust and unique vibration- 
absorbing pump mounting. All built 
into a galvanized steel case with a 
scratch-resistant, baked enamel finish. 

Comes complete with: Long Life 
Tips #2005, #2006, #2007, #2008; 
Tip Cleaning Tool #2002; Kleen-Tip 
Sponge and Tray #400; and Pack of 
10 Filters #2039. 



ET A FREE MODEL 91 
LECTRONIC SOLDERI 
YSTEM. SUGGESTED RETAIL 



Ungar's newest electronic soldering 
system. Electronic, closed-loop 
variable control permits temperature 
adjustment from 400° to 800°F. 
Thermo-Duric'' , heater delivers heat to 
tip and away from easy-to-hold 
Micro- Size handle. 

Includes neon "on/off" light, right- 
or left-hand mount and flexible, heat- 
resistant cord. 

Comes complete with: base unit 
with built-in controller, handle, 1/16" 
screwdriver, tip #9012, sponge and 
tip tray, sponge and iron holder. 



A solid-state control adjusts tip tem- 
perature from 500° to 1000T. The load 
modulated heater assures instanta- 
neous recovery and suppression of 
transient spikes. 

The switch that activates the high- 
flow vacuum is conveniently built into 
a handle that is biomechanically de- 
signed to reduce fatigue and increase 
productivity. 

Comes complete with: Long Life 
Tips #2005, #2006, #2007, #2008; 
Tip Cleaning Tool #2002; Free- 
standing Holder #8800 with Kleen- 
Tip Sponge; and Tray #400. 
Pack of 10 Filters, #2039. 

Contact your nearest authorized Ungar 
dealer or call the Ungar Hotline, 
toll-free 1-800-421-1538, in California, 
calf collect, 1-213-774-5950. 

Offer good until December 15, 1982. 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



SATELLITE 
APPLICATIONS 



The FCC has adopted a new procedure for accepting applications for satellite orbital slots, 
tailored tor use with the pending proposal to push the slots closer together. The new plan, 
which probably will give preference to the 1 companies that have already filed applications. 
calls for proposals submitted by mid-May to be considered first in any processing procedure. 
After those projects have been acted upon, the FCC will consider new applications. The 
action reduces the likelihood that the FCC will conduct competitive hearings if two companies 
seek the same orbital slot. 



MORE 

SATELLITE 

DATA 

SERVICES 



There's more competition than ever for satellite space — and some of the major computer 
companies are now joining the fray. For example, Satellite Business Systems — the partner- 
ship of IBM, Comsat General, and Aetna insurance — is setting up a new medium- to high- 
speed Data Network Service, designed for customers with lower-volume data com- 
munications requirements. In a separate development, American Satellite Company and 
Tandem Computers Inc. are jointly developing the world's first computer network with full- 
integrated satellite transmission. The ASC-Tandem project, called Infosat, will offer con- 
tinuous online transaction processing, distributed data processing, and information systems 
management. 



AROUND THE 

SATELLITE 

CIRCUIT 



Legal action on many fronts involving satellite reception: satellite master antenna TV 
operators in several cities are suing program suppliers such as Showtime, The Movie 
Channel, and others, for failing to deal with them to carry shows; in some cases the SMATV 
operators contend that pressure from local cable systems has prompted the retrenchment by 
programmers. Meanwhile, in a case that could set a precedent for satellite-TV reception, a 
federal court in Washington came down hard on a local dealer who sold unauthorized 
receivers deisgned to pick up HBO shows on multipoint distribution service microwave 
channels. The court awarded more than $102,000 in damages to Marquee TV Network, the 
local MDS-HBO service, resulting from the "illegal conduct" of a small local company which 
advertised, sold, and installed MDS receivers; the award was the highest amount ever 
granted in a pay-TV piracy case, and represented reimbursement of funds which Marquee 
claimed it lost because of the unauthorized devices, which could pick up its HBO signal. The 
court also granted permanent injunctions against several other companies that sold similar 
reception equipment. 



WORLDWIDE 
CNN 



Cable News Network may become an international service, transmitted via Intelsat, if CNN's 
Ted Turnerhashis way . Turner is negotiati ng with Comsat for access to the I ntelsat system so 
that CNN can be sent to South America, Africa, Europe, and Asia. CNN has already signed a 
deal with a Japanese cable TV company to carry CNN in Japan 1 7 hours per day as soon as 
an overseas transponder lease is completed. In return, CNN will begin picking up a daily 
round-up of Japanese business news, fed by satellite from Tokyo. 



"DISH 
STRETCHER" 
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Imagine a little red wagon— the kind kids play with— equipped with a four-foot satellite dish, a 
12-volt battery for power, 1 00° LNA, and a satellite receiver. Tulsa-based Automation Tech- 
niques Inc. called this portable set-up "Toysat" — and used the micro-miniature arrangement 
to emphasize the potential value of its new electronic "Dish Stretcher." That unit is intended to 
erase "sparkiies" as well as the other kinds of interference that often afflict small-dish 
receiver systems. 

According to ATI. the level of sparkiies or impulse noise in a satellite picture has been a 
function of either the size and efficiency of the antenna, noise figure of the LNA'receiver, or 
the carrier-to-noise threshold of the receiver. ATI attacked the sparklie problem in a fourth 
area of the receiver system; detected video signal. The sparkiies generated because of the 
smaller dish are identified by Dish Stretcher technology as improper video information and 
are removed from the picture signal after entering the receiver. The $500 unit is available from 
ATI, 1846 N. 106th E. Ave., Tulsa, OK 74116. R-E 
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THE POMONA PROMISE 

We provide the design engineer with the best 

"black boxes" made in this country. 

Or anywhere. 




That may seem like a tough 
promise to deliver on. But if you 
talk to the professionals of the 
electronics industry, you'll learn 
quickly and with great assurance 
that the "black boxes" designed 
and produced by ITT Pomona 
Electronics are looked upon as 
the best in the business. Bar none. 

The reason goes back to 
when we first introduced the idea 
of providing convenient con- 
tainers for special test circuits. We 
promised then that ours would be 
the best. And that's the way it's 
been. 

Since then our line has ex- 



panded to eleven different series 
to accommodate just about any 
component packaging require- 
ment you'll ever need. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way. A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 

CIRCLE 8 ON FREE INFORMATION CARD 



TWX 910-581-3822. Write to us at 
ITT Pomona Electronics, a Divi- 
sion of International Telephone 
and Telegraph Corporation, 1500 
E. Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium, Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 



ITT 



Pomona Electronics 
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TRIPLETT 



KEITHLEY 



LEADER 




Non-Linear Systems 



Special offer to readers of 
Radio-Electronics. Advance 
Electronics has made the larg- 
est oscilloscope purchase in 
our history and we are passing 
the savings on to you our 
customers. The prices shown 
are available as long as 
quantities last. Please call ear- 
ly as these prices will not be 
had again. 



SfCPHlCtSIQH 



5" SCOPES 




1466 

SINGLE 
TRACE 




1476 

DUAL 
TRACE 



$ 329 95 

WAS =480™ 



*395 00 

WAS ! 570 w 



n m 



£ ■ 



Triggered and automatic sweep 

18 calibrated sweeps 

On 1476 mode automatically shifts 
between CHOP and ALTERNATE 

Bright P31 blue phosphor 

Front panel X-Y operation using 
matched vertical amps 

Video sync separators 

Check most digital logic circuitry 



Sjcpkcision 



15 MHz TRIGGERED 
SWEEP SCOPE 



MODEL 

1477 




$ 495 00 

WAS «645 HI 



Mode automatically shifts between 
CHOP and alternate 

Bright P31 blue phosphor 

Front-panel X-Y operation 

Differential input capability 

19 calibrated sweeps— .5/iSEC/cm 
to .5SEC/cm 

Sweep to .1 iiSEC/cm with 5x; 
1.5SEC/cm with uncalibrated vernier 



& 



FUNCTION 
GENERATOR 




MODEL 
420 



s 1 69 95 

Reg. M94» 

■ Sine, square and triangle 
output 

■ Variable and fixed TTL 
outputs 



DIGITAL 
MULTIMETER 




lr-—- 4 

IEL 467 1 



MODEL 467 



$229^ 

Reg. *259 M 



■ True RMS 

■ Analog display 

■ Peak hold 



^PRECISION 




NTSC COLOR-BAR 
GENERATOR 



Reg. t e49" 



MODEL 1250 



Professional studio quality generator. Ultra stable. Ideal for 
VTR work. 

■ Generates NTSC color bars with or without— I WQ signal 

■ Generates 5 step linear staircase; staircase with high or 
low chroma 

■ External video input— modulates rf or i-f carrier outputs 

■ Crystal controlled rf, i-f, NTSC sync 



HANDHELD DIGITAL MULTIMETER 



M mim model 



MODEL 

8024B 




8022B THE TROUBLESHOOTER ■ 6 

functions ■ 0.25% basic dc accuracy ■ 
Overload protection 

8020B THE AHALYST ■ 7 functions ■ 
0.1% basic dc accuracy ■ LCD display ■ 
Safety design test leads. 

8024B THE INVESTIGATOR ■ S func- 
tions ■ 0.1% basic dc accuracy ■ Peak 
hold on voltage and current functions ■ 
Selectable audible indicator for continuity 
or level detection. 



'249. FREE CASE 



FOR EACHFL.UKI 

HANDHELD DMM 



4< PRECISION 



POWER SUPPLIES 




I 




MODEL 
1601 



s 279 95 

was *354. 

■ laolatfrd 0-5QVQC, e-onllnuoualy 
variable; 0-2A In tour ranges 

■ Fully m toenail c shutdown, »d|u«i- 
*b!e current limit 

■ Perfect lor solid tlate sarvlctna 



*299 95 

was *375 



MODEL 

1650 



■■ Functions as trust saparala auppl- 
hH 

■ Exclusive irackJng circuit 

■ Fixed Output 5VDC. 5A 

■ Two to 25VDC Output! at 0,5A 

■ Fully automatic. currcnl-tlmlte-J 
ovcrtoad protactlom 



WE AT ADVANCE ELECTRONICS WISH YOU A 
HAPPY AND HEALTHY HOLIDA Y SEASON! 



} *fcpRiasioN 



# HITACHI , , 
1FLUKE1 



VIZ 



no/i 



HICKOK 



DATA PRECISION 



I 



SfCPRECISION 




30 MHz TRIGGERED 
SCOPE 



MODEL 
1479B 



$595°° 

was $895. 



Built-in signal delay line permits 
view ol leading edge of high fre- 
quency pulse rise time. 

Triggers on signals up to 50MHz 

Rectangular CRT with P31 phos- 
phor 

Mode automatically shifts between 
CHOP and ALTERNATE 




INDUSTRIAL 

TRANSISTOR 

TESTER 

$189 95 

was $239 

MODEL 
520B 

Now with HI/LO Drive 

Works in-cireuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 



SfCPRECISION 



70 MHz. Dual Time 
BASE SCOPE 



MODEL 

1570 




WAS $1570 
1 mV/di vision sensitivity to 70 MHz 
500 /iV/d I vision cascade sensitivity 

Four-input operation provides trig- 
ger view on 4 separate Inputs. 

Alternate time base operation 

Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




DIGITAL MULTIMETER 

f?it $389°° 



8050A-01 
RECHARGEABLE 

$439 w 



MODEL 
8Q50A 



4Vj Digits 

50 KHz frequency response 

10 ,«V resolution 

.03% accuracy 

True RMS ■ dB 

measurements and memory 

relative 



IFLUKEI 



4Vz DIGIT 
MULTIMETERS 



MODEL 8060A 




■ Frequency 
measurements to 
200KHz 

■ dB measurements 

■ Relative measure- 
ments 

■ True RMS 

■ High-speed Beeper 



$349 



00 



MODEL 8062A 



■ .05% accuracy 

■ True RMS 

■ 30KHz bandwidth 

■ Relative measure- 
ments 

■ Beeper 

$279°° 




FOR EACH FLUKE 



CDCC PACE run bAUM i-ulj!^ 
rtiCC UAOC HANDHELD METER 



WpmcisiqK 




FUNCTION GENERATORS 

MODEL £17095 
3010 $1 #3 
was $220. 



MODEL ^ftQ 
3020 $£99 

was $379 



95 



MODEL 3010 

i Sine, iquwre and UUngls output 
I Vmrlibta arwj flud TTL Output* 

I 0.1 Hi 10 1 MHz In six t 



i Push button range ind function 
u (Action 

■ Typical ilno wave dlilartton under 
q.Sttfrom 1 Mi to IttttH* 



SWEEP FUNCTION 
MODEL 3020 

i Four InatnjnMKitt In on* package— 
tump gtntralor , function generator. 
pulM Oflrvofator. tdne-burit generator 

■ Cover* o.02Hz-2M Hz 
i 1000:1 toning rang* 

> Low-dlitortlon h lfln-*cc liracy output! 



4Cprecision 



CAPACITANCE METERS 




$179 95 $149 



•9 



was $229. 



MODEL 830 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

■ 0.1pF resolution 

■ 0.2% basic 
accuracy 

■ ZVi digit LCD display 



wasS185. 



MODEL 820 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 

LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange indication 




V0M 

20,000 n/v 



with the purchase of 
$500. or more. 



Ffc«£ 



Vtftf 



uh* . THE TEST EQUIPMENT SPECIALISTS 



VISA 



800-^ 



fttf* 



54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 



ADVA 
ELECTRONIC 





PHILIPS 






KLI I MLL V 



TRIPLETT 

LEADER 




Non-Linear Systems 



KEITHLEY 



DIGITAL MULTIMETERS 




PORTABLE 

NavUnurS^m. OSCILLOSCOPES 





Dual Trace 15 MHz 



1 MODEL 
MS215 



Model 128: Beeper DMM 
designed to meet the tough specifi- 
cations of a major computer 
manufacturer. See/hear display 
includes over /under arrow and 
on /off beeper. 

Model 131: 0.25% accuracy 
added to the easiest to use handheld 
DMM. Color-coded front panels for 
maximum clarity, minimum 
confusion. 

Model 128: 139.00 
Model 130: 124.00 



Model 130: Keithley user 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4V2-digit 

handheld DMM, ideal for 
analytical/bio-medical service. 10A 
range standard on all Keithley 
handhelds. 



Model 131: 5 139.00 
Model 135: *235.00 



FREE CASE 



FOR EACH Eailiffifl 
HANDHELD METER 



COLOR 
PATTERN GENERATOR 




M i° 2 ^ L s 129 95 

was M 59 

i Generates 10 stable patterns In- 
cluding Crosshatch, 7x11 doti 
gated rainbow and purity. 

i Compact for convenient fletld ser- 
vice use 



VIIZ 




WE STOCK FULL LINE 
OF VIZ ANALOG and 
DIGITAL POWER 

SUPPLIES 




Single Trace 15MHz 

MODEL 1 

MS15 g 

CL 
Uf 

I 

d 



MODEL 

Dual Trace 30MHz MS230 

| Call for our prices | 









DATA PRECISION 

LCD DIGITAL CAPACITANCE METER, 
0.1%, V/z DIGIT 




MODEL 
938 

$ 219 



00 



< WIDE RANGING — from 199.9 pF full scale (0.1 
pF resolution) up to 1999 jaF lull scale, En eight 
ranges.. .virtually evflry capacitance youll aver 
need to meetur*. 

1 FAST AND EASY TO USE — Direct reeding, push- 
button ranges. J u at plug In and read. 

1 EXCEPTIONALLY ACCURATE— provides ±Q.1% 
b«lc accuracy. 

1 PORTABLE — Palm-alaed, Ughl-welghl, operates 
up to approximately ZOO hour* on a tingle 9V 
alkaline battery. 

1 EASY READING — big, dear, hlgrn;ontraet 3V2- 
dlgll LCD dkptay. a full 0.5" high, readable any- 
wrier*. 

1 VALUE PACKED — Outstanding mcrtauraiTmn t 
capability and dependability. Outperform* DC 
time-constant meters, and even bridges coating 2 
to 5 timet at much. 





DIGITAL 
MULTIMETERS 




V0M 

20,000 n/v 

with the purchase of 
$500. or more. 



MODEL TT 20B 

*399 95 

Reg. '537" 
MODEL TT 21 B 

$ 469 95 

Reg. *595"> 



PULSE GENERATOR 

SOQQ95 MODEL 
•Cao 3300 

was *375. 

■ Pulse period range 
of 200 nano- 
seconds to 1 
second; frequency 
range of 5MHz to 1 Hz 

■ Rise time is less 
than 15ns for 50- 

ohm high-speed output 



We carry a full line of multimeters, oscilloscopes, 
frequency counters, audio and RF generators, pow- 
er supplies and accessories. 



Just call our Toil-Free number and one of our 
experts wilt answer all your questions about test 
equipment. 



^pHicisttn 







HITACHI 



IFLUKE1 



VIZ 



HICKOK 



DATA PRECISION 



I 1°°"°! 



2QMHZ 



H ITAC H I DUAL TRACE 




MODEL 202 

INDUSTRIAL FLAT 
FACE RECTANGU- 
LAR CRT 



s 499 



95 



PRICE DOES NOT INCLUDE PROBES 



0HITACHI 



35MKz 

DUAL TRACE 

W/OELAY 




s 699 



95 



MODEL 352 

HIGH PERFOR- 
MANCE LAB SCOPE. 

A MINUS B INPUT 



PRICE DOES NOT INCLUDE PROBES 



^ 



HITACHI 



100MHz 

DUAL TRACE 

DUAL TIME BASE 




MODEL 1050 

QUAD TRACE ABIL- $1 >|QQ95 

ITY. A INTENSIFIED 1 133 
BYB 



PRICE DOES NOT INCLUDE PROBES 






BECKMAN 

DIGITAL MULTIMETERS 




350 

ALL IN STOCK 
CALL FOR PRICES 



320 
360 







HITACHI 




OSCILLOSCOPES 

NEW — 

NOW 

AVAILABLE 



V209 20 MHz, Dual Trace, Portable, 
Complete with built-in Battery Pack. 
V509 50 MHz, Dual Trace, Dual 
Time Base, Portable (Battery pack 
optional). 



s 749 95 
5 1395°° 



PRICE DOES NOT INCLUDE PROBES 



WESTON 

$ 149°° 




■ Six Functions 
a 29 Ranges 

■ 0.5% Accuracy on DCV 

a S Range Audio Response Function 
a Color coded easy-to-read front 
panel and pushbuttons 

■ 0.5" LCD Display 

■ Rugged Case tor "Field Use" 
a RFI Shielded 



PORTABLE 
TRANSISTOR TESTER 






ON 

$ 1Q9 95 was '135 

a Fast GO/NO-GO in- 
circuit transistor testing 

a Fast and thorough 
GOOD BAD Out-Of- 
circult testing 



KEIIHLl > 



BENCH/PORTABLE 




MODEL 169 $1Qfl0O 

3 'A DIGIT I OS 



MODEL 176 SOCQ00 

4</2 DIGIT LU? 



BELL'S 

CURRENT 

GUN 



( 179 



95 



Reg. S 199 M 

MEASURES AC or DC 
CURRENT 1MA- 100 
AMPS WITHOUT 
BREAKING THE CIR- 
CUIT. WORKS IN CON- 
JUNCTION W/ANY VOM 
OR OSCILLOSCOPE 




We don't just take 

orders we ship orders 

Advance Electronics 

endeavors to keep everything 

we advertise in stock for 

immediate delivery. 

■ Mastercharge & Visa shipped within 24 hours. 

■ Bank checks or Money Orders shipped within 24 hours. 

■ Personal checks — please allow 3 weeks for check to clear. 

■ All prices plus shipping charges. Please cell for appropriate 
charges. Use our toll tree number. 

■ New York Stete residents odd appropriate sales tax, 

■ PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
Quantities are limited Offer ends Jan 31,1963 




800-223 



TOLL' 



* UW - A 

-0474 



54 WEST 45th STREET. NEW YORK. N.Y. 10036 212 687-2224 



THE TEST EQUIPMENT SPECIALISTS 

ADVA 
ELECTRONIC, 



# New from NRI! 
The first at-home training in 
videocassette recorder repair 
with exclusive videotaped lessons. 

Learn TV/Audio/Video Servicing. . . 

includes state-of-the-art VCR, NRI Action Video lessons, 

plus full training in color TV and audio repair. 



Now, you can learn the hottest, videocassette recorders and video disc 
most wanted skill in home entertainment players. Well over 2 million units have 
electronics . . . servicing and repairing already been sold and the demand is just 

starting! Already, qualified VCR techni- 
cians are in short supply. ..people are 
waiting up to a month for VCR repair. 
Good jobs at good pay are going beg- 
ging. And NRI can get you in on the 



action with convenient and effective 
at-home training. 

Choice of 
Specialized Training 

NRI offers you three Master Courses 
in TV/Audio/Video Servicing, each com- 
plete, each with equipment and training 
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Specialized training on Heath/Zenith Model 
2501 25" (diagonal) color TV, video cassette 
recorder, or AM/FM stereo you keep for 
yourself. 

for the specialty you want. Each course 
thoroughly prepares you for color TV plus 
audio and video equipment. Then, you 
take the specialized hands-on training 
on the equipment you select. 

You can get specialized audio ex- 
perience as you build your own AM/FM 
stereo system complete with speakers. Or 
gain real bench experience with hands-on 
TV training as you build a 25" (diagonal) 
fully computerized, programmable color 
TV and professional test instruments. Or 
train with your own RCA videocassette 
recorder and NRI's exclusive Action Video 
servicing lessons on videotape. 




State-of-the-ArtVCR 

This modern VCR features 
high-technology design with elec- 
tronic pushbutton tuning, remote 
control, three recording speeds with 
up to 6-hour capacity, high-speed 
visual search, built-in clock/timer, 
memory rewind and audio dubbing 
capability. Direct drive motors 
and azimuth recording give 
outstanding picture reproduction. 
It's yours to keep, as part 
of your training. You'll not only 
use it to learn operation and ser- 
vicing techniques, but to play the 
absorbing NRI Action Video les- 
sons that come as part of your 
specialized training. In word 
and picture, you'll learn theory, 
construction, and service pro- 
cedures, see them explained in 
graphic closeups. And you get this i* 
unique training only with NRI! 
Learn at Home 
at Your Convenience 
No need to quit your job or tie I 
up your evenings at night school. No 
time away from your family or expen- 
sive travel. NRI comes to you. You are 
a class of one, getting both theory and 
practical hands-on training backed 
up by our staff of experienced educators. 
NRI the Pros' Choice 
More than 67 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A na- 
tional survey of successful TV repairmen 
shows that more than half have had 
home-study training, and among them, 
it's NRI 3 to 1 over any other school. 

That's because you can't beat the 
training and you can't beat the value. 
Only NRI combines exclusive fast-track 
training techniques with modern state- 
of-the-art equipment to give you the skills 
you need for success quickly and easily. 
Only NRI offers such complete training 



with so many timely options for spe- 
cialized bench experience. Send for 
our free catalog and get all the facts 
on these exciting Master Courses 
in TV/Audio/Video servicing. 
Free Catalog... 
No Salesman Will Call 
Mail the coupon today for your free 
copy of our 100-page look into tomorrow. 
It shows all the equipment you get, de- 
scribes each lesson in detail. And it tells 
you about other important career oppor- 
tunities in Microcomputers and Micro- 
processors, Digital and Communications 
Electronics, Electronic Design 




Other NRI courses Include microcomputers, 
communications electronics, electronic 
design, Industrial electronics. 

Technology, and more. Send today and get 
started on a big new future for yourself. 
If card has been removed, please write 
to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave., 
Washington, D.C. 20016 

We'll give you tomorrow. 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 



ROAD-INFORMATION SYSTEMS 

I wish to respond to a letter in the July 1 982 
Radio- Electronics by Mr. Charles E. Koontz 
regarding road -information systems. First 
thing, I feel that such systems are really not 
needed in most areas of the United States, 
Just listen to any local radio station during the 
morning or afternoon drive-times, and you 
will hear plenty of traffic information. I think 
th at the f u net i o n s of road sid e- 1 nform atio n sta- 
tions and auxiliary services that Mr, Koontz is 
discussing are already fulfilled by most radio 
stations. I also think that the FM system dis- 
cussed in his letter is not as practical as the 
proposals for roadside stations that would 
have been located at the low end of the stan- 
dard AM broadcast-band. Those AM stations 
could give better coverage and at lower 
transmitter power for the same area served. 
Also low-power and auxiliary services broad- 



cast in FM would only be more difficult to 
receive in a moving automobile. I also wonder 
whether the public and the radio stations are 
interested at all in a system to transmit pic- 
tures over the existing FM band. That sounds 
interesting— but what real purpose could it 
serve? 

Mr. Koontz must understand that the main- 
channel carrier space of a modern FM 
broadcaster is very valuable material. To the 
broadcaster, it is far more profitable to sell 
advertising time than to rent space on his 
carrier for SCA or other auxiliary services, 
possibly downgrading his signal. Mr. Koontz 
should remember that the broadcaster must 
give up about 10% modulation percentage for 
each auxiliary service. In most cases, that is 
not permissible. Note that most stations that 
carry SCA or other auxiliary services are non- 
commercial. The FM broadcast industry is 
more competitive now than it was 25 years 



ago. Modern broadcast-equipment design- 
ers are really more concerned in allowing the 
broadcaster to get the most out of his main 
channel. 

Now to a discussion on modern FM- 
broadcast technology: Mr. Koontz points out 
"reduced coverage" from Class-B and Class- 
C FM-radio stations; that is far from the real 
truth. Modern FM broadcasting antennas, 
built from the late 1 960 s to date, use a circu- 
larly polarized radiation pattern — that is, the 
antenna radiates in both the horizontal and 
vertical planes. Older antennas radiated only 
a horizontally polarized signal. Such horizon- 
tally polarized antennas are totally useless to 
the modem broadcaster. A majority of the FM 
receivers now used by the public use ver- 
tically polarized antennas.That includes port- 
able radios and automobile receivers. A mod- 
ern broadcaster is most concerned with 
"penetration" — the number of receivers that 
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S330 



NEW 

1. High resolution, U.P controlled reciprocal 
counting design provides both input signal fre- 
quency and period measurements. 

2. 80 MHz frequency measurement plus event 
counting to I billion and elapsed time meas- 
urement from 100 nS to 100 hours, 

3. Single function Isnob for easier operation and 
built-in self-testing confidence test circuit. 

Model 7000 TCXO version $440 

Contact your local Triplett Distributor or Factory. 
Phone 419-358-5015, TWX 810-490-2400. 



Triplett performance . . 
a tough act to follow 
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Model 310 
S70.00 



|. Drop -resistant, bond-size V-O-M with high- 
impact thermoplasitc case. 

2. 20,000 Ohms per volt DC and 5,000 Ohms per 
volt AC; diode overload protection with fused 
feci Ohms ra'nge. 

3. Single range switch; direct reading AC Amp 
range to facilitate clomp-on AC Ammeter 
usage. 

Contact your local Triplett Distributor or Factory. 
Phone 419-358-5015, TWX 810-490-2400. 

Triplett performance , . . 
a tough act to follow 
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It's like having X-ray ears. 



Tiny, powerful electronic "ears" 

let you hear whispers through walls, 

conversations 2 miles away. 




i 



The Dyna-Mike 
Transmitter 

It's smaller than a qjarter But DYNA-MIKE 
will transmit every sound in a room to an FM 
radio tuned to the proper unused frequency, 
Irom '/j mile to 2 miles away. 

It you're a! a 
neighbor's home 
a block Irom 
your own. 
you can 

hear your baby's 
cry. or you can 
tell the instant your 
spouse comes home. II two 
ot you are driving tandem in two cars, one or 
both ot you can communicate with the other 
even if other cars drive between you, 

DYNA-MIKE has as many uses as your im- 
agination can think of For a business con- 
ference, let the liny microphone sit unob- 
trusively on the table or concealed on a shell, 
and you'll be able to record every word. For 
businesses, you can put an FM receiver in a 
warehouse or remote of lice and "broadcast" 
instructions or orders to be filled. 

Public speaKers never had a better friend 
than Ihe DYNA-MIKE. No wires or setup — just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you heara suspicious sound, 
turn on the radio and you'll hear the doorbell or 
Ihe ring of the telephone. 

Choose Your Model 

New Horizons is introducing th^ee models ot 
the DYNA-MIKE supersensitive broadcast 
microphone. Model IC-18 is the world's 
smallest micorphone — it's a miracle ot elec- 
tronic miniature power, with a high-fidelity 
range ot 1800 feet. Introductory price is 
$129 95 (two lor only $119.95 each). 

Model X-18 is Ihe longest-range microphone, 
with an unbelievable two-mile range. Introduc- 
tory price is $149.95 (two tor only $139.95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect- quality sound even from 
low-levels or whispers, up to 1,500 feet. In- 
troductory price is $99.95 (two for only $89,95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 
hours of continuous use and easily and inex- 
pensively replaceable, 

01 course you're protected by the New 
Horizon guarantee: use any DYNA-MIKE 
transmitter microphone for 30 days, with the 
right to return it for a full relund it you're not 
delighted. 

- Phone or use this coupon — 



The Super-Ear 



You'll hear it all 

Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall a foot thick. Put the SUPER-EAR earphone 
in your ear 3nd place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. II you're coming home late 
at night and think intruders are in your 
residence, let SUPER-EAR find out for you. 
Want to know if the meeting is over m the room 
with the closed door? SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable from the other 
side of the wall. The quality of sound has amaz- 
ing fidelity— good enough to record, and 
SUPER- EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden i 
squeaks in your car 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
lor flaws 
or cracks 
in buildings. 
It Works Anywhere 

Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing. 

The only source tor SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-5. with ultrasensitive microphone, $139.95 
(two for only S129.95 each): or Model SB-1. 
with suction-type microphone, $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. If for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 





The Phone Answerer 
Recorder 

The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls: when you'll 
return, when to call back, where you are, 
When you're there, the ANSWERER/ - 
RECORDER starts 
any cassette recorder 
automatically 
when you pick 
up the phone 
and shuts 
oft when you 
hang up. 

It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording lime on your tape 
recorder. Needs no batteries - it's always 
"alive". 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization It's yours for 
$49.95 (two for only $44.95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 [two for $24.95) each). Every 
instrument has the unbeatable New Horizons 
guarantee. 

For immediate service on credit card orders, 
call toll-free 24 hours a day. seven days a 
week: 

1-800-227-1617 

Ask for operator NO. 110 

in California: 800-772-3545 

We Absolutely Guarantee! Use any electronic 
instrument acquired Irom us lor up to 30 days. 
It you decide for any reason that you don't want 
to keep it. return it for a VDO'/o refund. 

new horizons 

245 Fifth Ave. 

Suite 1516 

New York, NY. 10016 



New Horizons. 245 Fifth Ave.. Suite 1516 PE , New York. NY., 10016 

Please ship at once, with 30-day money-back guarantee: — phone or use this coupon — 

G Super-Ear Model SB-5. $139.95 

Indicate payment method: 
Check enclosed 



C 2 for $129.95 each 

D Super-Ear Model SB-1, $99.95 

D 2 for $89.95 each 

□ Dyna-Mike Model IC 18. $129.95 
12 2 for $119.95 each 

D Dyna-Mike Model X-18, $149.95 

□ 2 tor $139.95 each 

□ Dyna-Mike Model X-3. $99.95 
P 2 for $89.95 each 

Q Phone Answerer/Recorder, $49,95 

□ Phone Recorder. $29.95 

□ 2 tor $24.95 each 



Bill to 



J/ISA 



Master Card 



No 

Expires _ 

Name 

Address . 
City 



Signature 



.State. 



.Zip. 



Please add $1.75 per total order for shipping 
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his signal can reach in the station's service 
area, it is true that horizontal-polarized an- 
tennas cou I d g ive th e station better range , but 
that would be useless to people who have 
vertically polarized antennas on their receiv- 
ers. 

As far as transmitters and exciters are con- 
cerned, any station stiil using a 25-year-old 
exciter and transmitter would not survive. 
You could get by with using a 25-year-old 
transmitter in AM radio and TV, but not FM 
broadcast. In fact, most of those old FM 
transmitters were relegated to auxiliary serv- 
ice, or even scrapped, when FM stereo came 
about. This is why: Old transmitters used 
modulator and multiplier stages that had in- 
sufficient bandwidth to handle the stereo- 
modulating signal. Also, the multiplier stages 
distorted the stereo information. A modem, 



solid-state FM exciter is actually a marvelous 
instrument compared to the primitive excit- 
ers. Its solid-state modulator and AFC circuits 
require little or no adjustments, and are cap- 
able of far lower distortion and greater band- 
width. There are only a few or no multiplier 
stages that don't require tuning. The new ex- 
citers are compact and efficient, and not sus- 
ceptible to microphonics. 

The modern transmitter is a tar superior 
performer compared to the older models. The 
newer and more efficient stages give wider 
bandwidth, easier tuning, and are much more 
efficient. They are less likely to cause distor- 
tion and harmonics. The modern transmitter 
is very "transparent" to the exciter's signal. 
As tar as interference is concerned, such pro- 
blems are very rare, because both transmitt- 
ers and exciters are well shielded. 
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4Vz DIGIT PORTABLE 
RESOLUTION. 



We make a case for it. 



There are times when a 
3 St -digit multimeter just 
can't cut it. When you 
really need resolving 
power, you need a 
4St-DMM. For example, if 
you're measuring a 
15VDC supply, you can 
see every miliivolt of 
change on a 4Vi -digit in- 
strument. But a 3 'A won't 
show a change of less 
than 10 millivolts. 

The Model 945 
packages the resolution of 
a full-function 4 Vi into a 
convenient calculator- 
style case. With simple 
one-hand operation, 100 



In fact we make 
two cases! 



mm /z /;■ 



hours disposable battery 
life, and the high-contrast 
LCD readout, the 945 is 
an unbeatable instrument 
for the field. 

The Model 255 does 
double duty. It is a 
portable Instrument, 
operating 100 hours in 
the field on rechargeable 



NiCad batteries. Plus its 
AC line operation, addi- 
tional accuracy and front- 
panel configuration give 
you the added perform- 
ance of a laboratory/ 
bench instrument. 

For immediate delivery, 
demonstration, or instru- 
mentation catalog, just 
contact your local Data 
Precision distributor 
or call: 

(800') 3 43-81 SO 
(SOO) 892-OS28 in 
Massachusetts . 

Maintaining the 
Integrity erf 
Measurement. 



The leader in 4V1 digit 


multimeters. 










MoM 


Accuracy 


DCV 


ACV 


Current 


Ohms 


Frequency 

Response 


AC-OC 

Converter 

Type 


Prica 
(USA) 


945 


*.05% 
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1Uj,>.'- 
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255 
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1000V 
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500V 
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$295 
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±.05% 


100,1V. 

1000V 


1 00,iV- 
500V 
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lOOmn- 
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50KH2 


$385 
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lOOmn- 
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RMS 
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20KH2 


$385 
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10,1V- 

1000V 
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IOnA- 
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lOOmtl- 
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Co.li Precision Division of Analogic Corporation. Electronics Avenue-. Danvers. MA 01923, <*!?> 24B-16CO. TELEX (0650T 921S19. 
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Here are some other considerations that 
broadcasters use in evaluating transmitters: 
They want something that is very energy- 
efficent, because the transmitter uses more 
electricity than any other device that the sta- 
tion uses, Ofder transmitters are just too in- 
efficient, and every kilowatt the transmitter 
uses means bigger bucks each year on the 
power bill. That is getting very important. 
Also, parts and tubes for 25-year-old 
transmitters are getting very expensive, and 
difficult — if not impossible — to obtain, be- 
cause so many of the manufacturers have 
long gone out of business. Even parts for 
equipment 10-15 years old have become 
hard to obtain. Also, old transmitters were not 
available in the power levels that broadcast- 
ers require now. The use of lower-gain, wide- 
beamwidth antennas requires a higher- 
power transmitter. 

To sum it up: If Mr. Koontz would listen 
carefully to an FM radio station using new 
equipment, he would be surprised at how well 
it can perform: far better than 25-year-old or 
even 10-year-old technology. It's just like try- 
ing to say that a 20-year-old black-and-white 
tube-type TV set is better than a solid-state 
1 982 color receiver. 

lean agree with Mr. Koontz on FM tuners. If 
someone asks me about them, I will reply that 
spending more than $500 on a tuner is a 
waste of money. I laugh at people who spend 
$1 000 on a tuner and brag about the recep- 
tion. These days, hi-fi FM listeners are in a 
minority; modem radio stations try to cater to 
those listeners who have portable radios. 
What sounds good on a portable may sound 
loud, dense, and harsh over your stereo. 
Whether you like it or not, that's the way it 
is— I don't agree with it, either. 

TO tell Mr. Koontz more: The transmitter is 
actually a minor cause of signal degradation 
for his station. The most probable cause is 
the telephone lines that the station may be 
using to relay program material to a remotely 
located transmitter. Those telephone lines 
can have unstable frequency response and 
distortion. Also, transients, intermodulation, 
and phase distortion over those lines are a 
problem. I don't want to downgrade the tele- 
phone companies that provide those lines. 
Most of them try to be cooperative and are 
sympathic to the stations' needs; they do try 
very hard to provide adequate service under 
tough conditions. 

If the station is lucky enough to be using a 
microwave STL system, the improvement in 
sound quality can be very startling. Another 
problem that stations have is distortion in 
phono and tape systems— those can have 
more distortion than a typical new transmitter. 
The problems are the same as those you 
have with phono and tape machines in your 
stereo at home. 

I can also agree with Mr. Koontz about the 
Grundig FM receivers: They were high quality 
for their time. True, the older ones aren't 
stereo, but they could give excellent results. I 
have a Grundig radio-phono console that has 
an AM/FM shortwave tuner that suffered the 
same fate as some of Mr. Koontz's receivers: 
bad switches, old capacitors, and old age. 
The person who gave it to me said that he 
purchased it in 1959. I am now unable to 
repair it because the switches are unavail- 
able, along with some of the lubes. 

I apologize for the length of this letter, but I 
had to go to lengths to explain what is going 
on these days in modern radio stations. I 



RCA, Phiiips-ECG and G.E., to name a few. And 
for good reason. 

Only three years ago TCG started out with just ten 
parts in its line. Today we're one of the major success 
stories of the electronics industry, and frankly, the big 
guys are getting more than a little uneasy. 

We've grown so rapidly because we give you more 
of what you re buying the other manufacturer's parts 
for. We test all of our parts extensively on state-of-the-art 
equipment during every phase of production. So you'll 
get more quality and our full, two year replacement war- 
ranty. And, in a time that has seen the other manufacturers 
adding fewer and fewer parts to their catalogs, we've 
addea 800 new parts this year alone. 
That's why more and more techni 
cians in the know are turning 
to TCG's Replacement Master 
Guide. It cross references 
over 210,000 different part 
numbers — more than G.E., 
or RCA. 

TCG uses a special com 
puter controlled inventory 

G.E is a registered trademark at the General Electric Company. 



TCG 



NEW-TONE ELECTRONICS 
TECHNICIAN COMPONENTS GROUP. 

44 FARRAND STREET. 
BLOQMFIELD NJ 07003 



system, so when you decide to replace or design with 
TCG, you know you'll always be able to find the part you 
need on your distributor's shelf. And TCG replacement 
parts come in either polybags or carton packs with 
device type, rating limits, package diagrams and replace- 
ment equivalents right on the package. So finding the 
correct part for your component has never been easier, 
faster or more convenient. 

No matter what area of electronics you're into, TCG 
replacement semiconductors are the parts for you. 
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know because I have worked, and still work, 
as a Maintenance Engineer for a prominent 
AM/FM station in the Washington, DC area. I 
have lived here for close to 1 years. 
THOMAS REX OLIVER, 
Forestvilte, MD 

COLOR COMPUTER 

I believe that Marc Stern made an error 
when he stated on page 51 of the October 
1 982 Radio Electronics (in the section deal- 
ing with Radio Shack's TRS-80 Color Com- 
puter) that "...the number-crunching 
capabilities of this system are slowed by its 
clock speed of .894 MHz." 

While the CPU clock speed certainly 
affects the overall speed of a system, it does 
not tell the whole story. The Color Computer 



can hold its own against a Radio Shack Mod- 
el HI with Z-80 Processor running at 2.03 
MHz. When output to the screen is required 
during a benchmark test, the Color Computer 
gains almost a 2-1 advantage in speed be- 
cause of the additional circuitry that it 
possesses to control the video. A quick 
glance at the benchmark article in the August 
1981 issue ol Interface Age will convince any 
reader that the CPU clock speed does not tell 
the whole story when number-crunching 
speed is being considered. 

Another point: While it is true that a 32 x 16 
screen format is certainly restrictive for word- 
processing tasks, many word-processing 
programs for the Color Computer now come 
with a 51 x 24 upper/lower case character 
generator in software. 
GOLDEN RICHARD III 
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PRINT THE WORLD 




See What You've Been Missing! 

Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive-only HAL 
CWR-6700 Telereader. 

• Receive ASCII or Baudot RTTY 

• Six standard RTTY speeds 

• 3 RTTY shifts for low or high tones 

• Adjustable space for fine tuning 

• Receive Morse code — 4 to 50 wpm 

• 16 lines by 36 or 72 character display 

• Two page video display 

• Parallel ASCII printer output 

• Requires + 12 VDC and external TV monitor 

• One year limited warranty 

• Small size (8" x 3" x 12.75") 



Write or call for more details, 
your favorite HAL dealer. 



See the CWR-6700 at 



hHl 



HAL COMMUNICATIONS CORP. 

BOX 365 

URBANA, ILLINOIS 61801 217-367-7373 



CHANGES 

The October 1 982 issue of Popular Elec- 
tronics announces that its name is to be 
changed to Computers & Electronics. The 
editorial annoucing that seemed proud of the 
change. I regret it. There are lots of computer 
publications, and there will be more, but it is 
becoming increasingly difficult to find major 
publications dealing with electronics con- 
cerns not directly involved with computers. 
There are readers whose interests who do 
not revolve around computers. 

I hope that a similar change will not come 
upon Radio-Electronics. Your magazine 
has done a lot to emphasize and clarify basic 
principles, and for a long time has been very 
useful in any number of practical ways, It has 
looked to the future through those means. I 
hope that you do not allow it to become more 
specialized. 
CARL F. HARTMAN 
Newport Beach, CA 

As we stated at the end of our October 
1982 editorial: "...we do not intend to become 
a computer magazine. Radio-Electronics 
remains dedicated to the broad coverage of 
the entire electronics industry. "— Editor 

STANDARDS 

I would like to comment on Dane E. Erick- 
sen's letter in the July 1982 Radio Electro- 
nics, concerning FCC-mandated standards 
for teletext, color TV, and other such things. 

Among my other gadgets and toys, I own a 
Sony Beta max VCR, a cassette tape player 
(several, in fact), the typewriter upon which 
this letter is being written, and many other 
things that started out by competing in a free 
market with devices that did the same job 
differently. 

All of those things have prospered and sur- 
vived without any government agency man- 
dating any standards at all. In fact, the strug- 
gle between VHS and Beta videotape for- 
mats goes on as we speak. I buy Beta tapes, 
while the owner of a VHS machine buys VHS 
tapes. It is clearly to my advantage to force 
the VHS people, by law, to change to Beta 
format so that I can always find the tapes I like 
in my format. 

However, what if VHS turns out to be a 
better format in the long run? What if, in five 
years, a new system based on presently un- 
foreseen technology comes out? A manda- 
tory system freezes out such advances. 
Color TV here, which is seen to be such a 
success by advocates of mandatory stan- 
dards, is actually quite inferior to the PAL 
standards in Europe, because they froze their 
technology a year or two later than the U.S. 
did. Who can tell what standards we might 
enjoy today if there had been no freeze, con- 
sidering how much difference a couple of 
years' progress in Europe made in picture 
quality? 

If we are to engage in predictions, let me 
make some: Teletext will prosper unless the 
space is needed for other uses (like caption- 
ing). AM stereo will be used and will prosper if 
people care. (I don't believe that it can com- 
pete with FM, because of bandwidth limita- 
tions.) If those and other ideas fail, it will be 
because people do not really need them, or 
want them, and not because the government 
failed to lead us to them by the nose. 
MARWAN E. NUSAIR, 
Cincinnati, OH R-E 
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TEK 



TM 500 MODULAR 

TEST INSTRUMENTS 






TM 500: 

Now one call 
gets it all! 



Introducing a direct order line 
to the complete line of TM 500 
plug-ins and mainframes. That's 

right. Just get on the phone to get 
your hands on the world's most ac- 
cepted modular general purpose 
test instruments. 

One phone call to the Tektronix 
National Marketing Center gets you 
everything you need. Fast answers 
from experts about applications, 
product selection and accessories. 
Pricing and ordering information. 

Now these multipurpose instru- 
ments are as easy to order as they 
are to interface and use! 

TM 500 made configurability 
famous. For years electronic en- 
gineers have been depending on 
TM 500 for performance that's to- 
tally reliable, totally Tektronix. Create 
your own personalized test system 



from over 35 different plug-in in- 
struments: DMMs, Counters, Pulse 
Generators, Function Generators, 
Amplifiers, Oscillators, Power 
Supplies, Oscilloscopes, Calibra- 
tion Instruments, Special Purpose 
Plug-Ins, even Blank Plug-In Kits. 

Plus a choice of six mainframes to 
house plug-ins: bench, rackmount 
and portable versions, each with 
built-in power supply 

Our new TM 500 Selection Guide 
covers the full line. Get your copy 
plus a complete price list by con- 
tacting your local Tektronix Sales 
Engineer or by calling toll free. 




Call the Tektronix National 
Marketing Center today! You'll be 
talking with 
technical per- 
sonnel who can 
answer your 
questions, ac- 
cept your order 
and expedite delivery. Direct orders 
include operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

ORDER TOLL-FREE 

1-800-426-2200 

Ask for Department L0146 

(In the State of Washington, call 
1-253-5353 collect.) Lines are open 
from 8 am EST to 5 pm PST 

The Answer 
By Any 
Measure 
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EQUIPMENT REPORTS 



MFJ Model 1020 Active 
Antenna 
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LIVING IN AN APARTMENT CAN WREAK 

havoc on a shortwave listener's enjoy- 
ment. Usually, there's no place to string a 
decent antenna because of space and/or 



lease restrictions, but some relief is 
here — at last — in the form of an indoor 
active antenna. It may not have the gain of 
a multi-wavelength long wire, tuned 



dipole-antenna, or beam system, but it 
will still give a good account of itself. 

Taking advantage of field effect and 
bipolar transistor technology, MFJ Enter- 
prises (PO Box 494, Mississippi State, 
MS 39762) has introduced its model 
MFJ- 1020 indoor active antenna; that de- 
vice covers 300 kHz to 30 MHz in five 
bands. 

Packaged in an attractive wood- 
grained and cream-colored case, it mea- 
sures 6Va x 6 x 2 3 /s inches and weighs 
only one pound — -but the manufacturer 
has put a lot of performance into that 
small unit. 

The device's frequency range includes 
all of the international shortwave bands as 
well as the high-frequency amateur-radio 
bands. If you wish, you could also use the 
device as a preselector for an indoor or 
outdoor wire antenna. 

All of that is accomplished using a 
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The Electronic Rainbow Receiver consists of a receiver 
with an external down -converter that mounts at the 
antenna, feeds the voltage to the LNA through the coax 
cable. The 4GHz signal is down converted to 70 MHz 
and is fed through the RG59/U coax to the receiver. 



Rainbow Kits are supplied with simple step by step in- 
structions. All the circuits that you need expensive test 
equipment to do are pre wired and tested. Ail printed 
circuit boards have the outline of each part printed on 
them. 



RECEIVER FEATURES 
Built in RF modulator • Detent 
Tuning-3.7 to 4.2 GHz • Variable 
Audio-5.5 to 7.5 MHz • Invert Video 
• Channel Scan • Voltage monitor- 
ing* Meter output • Remote Tuning 
SPECIFICATIONS: 
Single Conversion Image Rejection 
Downconverter • Threshold 8 db 
CNR • IF Bandwidth 24MHz • Out- 
put IV Audio and Video • IF Fre- 
quency 70MHz • Video Bandwidth 
4.5MHz • Size 3V2 , 'Hx8Vi* , DxlW4"W 



Complete Satellite TV Receiver 

KIT s 1 — Contains: 

• Mainboard • Tuning Board • Down- 
converter Board • Modulator Board 

* All parts needed to complete receiver 
- Down Converter built in case. 

Cabinet, attractive black brushed ano- 
dized metal with silk screened front 
and back for a professional look 
70 MH2 Filter is pre-wired and tested. 
1 Complete instruction frnftc An 
Manual. >JVD.UU 
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KIT "2 — Board Kit Contains: 

• Main Board • Tuning Board • Down- 
converter board • Modulator Board 

• Parts List, assembly and alignment 
manual 

• 4GHz local oscillator and 70MHz filter 
is pre-wired and tested. <tlOO AA 



$129.00 



We will accepl telephone orders (or Visa & Mastercard 
No C.O.D. Orders 

To Order Call boo-^zb-ssoo 317-291-7262 

Complete Kit Weighs 10 pounds. Please add Sutlicient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 
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Instruction manual. Contains printed 
circuit board layouts, parts placement, 
and alignment instructions. <t*)C AA 
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REDUCE SHOCK HAZARD. NEW, VARIABLE 
ISOLATION TRANSFORMER, ONLY $157.75 



Here's extra safety for personnel — 
protection for equipment. Absolutely 
necessary for servicing or testing any 
transformerless equipment— industry, 
lab, school or field. 

New WP-29 ISO-V-AC lets you set 
isolated output voltage to precise 



value you need. Monitor either 
isolated output or direct input 
voltage on panel meter. It's the most 
versatile isolation transformer you 
can buy! 

Two isolated outputs: polarized 
standard two-wire socket and banana 



jacks (so isolated AC may be applied 
directly to circuit points). Completely 
portable. Thermal overload protection 
of transformer and output protected 
by 2-amp. circuit breaker. Output 
leads supplied. 



VIZ Isotap isolation transformers 
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WP-26A Isotap 

400 VA isolated, 
500 VA direct. Outputs 
at 105. 120 and 135 V. 

$85.00 
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WP-27A Isotap II 

400 VA isolated only. 

Outputs 25 to 150V AC 

in 5V steps. 

$89.95 

- VIZ RELIABILITY. 



WP-28 Porta-lsotap 

150 VA isolated. 500 VA 

direct. Output 105-130V. 

TV ada paters supplied. 

Carrying strap. 

$65.00 



AC Leakage Tester 




VIZ is a 50 year- old company. Our instruments are fully warranted, 

parts and labor, for a year. All units tested to NBS standards. 
We offer service and parts availability for a minimum of ten years. 
Over 15 repair depots in U.S.A. 



WT-540B 

For safety 

Detects AC leakage in 

appliances and equipment. 

Calibrated at 0.5 

and 0.75 mA. 

$39.75 



Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you. 



^flD 




Look to VIZ for value, quality and availability. 
Over 70 instruments in the tine. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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EARTH STATION BONANZA 

A COMPLETE HIGH QUALITY EARTH STATION 

CONSISTING OF 




TELECOM TX-2440 RECEIVER fa&turing . . 

n«mot4 du«l Coow»ri*on sown convarttrln t 

«*JLlh*rprOOf ru-iualnj, .IgrL-anEtl/vaMkal paiLTttitfon 
■ Wttch, t'jn*hl« audi;? pfllh talacSabla oandwHh, 

flQFtttnuDua vldao tuning, ahmfrwrrj gabJrwl, AFC, AQC 
tnd K 1 )ff*r warranty. 

SATELLITE SYSTEMS 10' PARABOLIC 

4 olao* IfturaUiii conduction, 40dB saln H r*fl*c!or 
wilghl appro*. liO Los., port polar mount, hind ortAfc 
«d)Uttfll*At T LNA mount ind retato*. isi.nr iHdhoim. 

AVANTEK 120 K-50 dB gain LNA T 

ALL CABLE. COMHECTOBB, HARDWARE Md WSTRlJCTrONB. 



ALL FOR THE INCREDIBLE PRICE OF $ 1985.00 

FOB NEW YORK 
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GILLASPIE 



7600A 
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ACTUATORS 

Manual 

& 

Programabte 



LARGER REFLECTOR SURFACES, LOWER LNA NOtSE TEMP, ROOF MOUNTED ANTENNAS 



MICROWAVE TV SPECIALS 




DCV - 100 

• Idaaj lor Madlum 
Signal Aran 

« 43 dU Syttdrn Onln 

• l.tj-117 QKz 

Q) Bulht to A/B Switch 
f> All Cabta A Hardwira 

= $109,95 = 
DCV - 1A 

• 1 DC. J.'olnl 'Ccr.ar. 

• 2 Mlcrowav* Sligaa 

f> 30 i« SyiUrn Q4ln 

• Bulht In A/B $*rltctv 

• All Cabl* 1, Hartfwara 

=Z $129.95 — 




MDC -23D 

• ComiriarclBl Brybig 
4> 2 Mlerowava Atagaa 

• S3 dB 3yHtrn Qaln 

• 2.1-2.* Q.HE 

• BuJIt In A/u. 3*lici- 

• A1I Cat I* 4 Hardwara 

r= $149.95 = 
MDC - 23P 

• t,TB aq. II. Parabolte 

• 3 MtCrowavo Bl a o n 

• 67 dV 9yn.lBrr. Gain 

• 2,i-a.e a he 

• BuJR h A/6 Switch 

• ai c»tbi. i Ktrdwar* 
= $169.95 := 
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WE CARRY A COMPLETE LINE OF CABLE TV CONVERTERS & DECODERS 



TRITON MARKETING Corp. 
670 REMSEN AVENUE 
BROOKLYN, N.Y. 11236 



TOLL FREE HOT LINE 

1-800-221-6535 
1-212-345-8000 



We Accept Mastercard end Visa 



three-transistor tuned-input amplifier cir- 
cuit whose operation is simplicity itself. 
A signal arrives at the antenna and is 
coupled to a tuned circuit through one of 
five inductors; those are chosen using a 
front-panel mounted band selector 
switch. The signal is then fed to a two- 
transistor common source amplifier cir- 
cuit made up of a pair of 2N5468 ' s . From 
there, the signal is fed to a 2N5179 bipo- 
lar transistor for final amplification, and 
finally out to the receiver. 

Setting up the device is also straightfor- 
ward. Since it is an active antenna, there 
must be a voltage source — in this case 
either a 9-volt battery or a 9-volt AC 
adaptor with a subminiature plug. Also 
required are a good earth ground and a 
coax jumper cable between the unit and 
your receiver. One note about that 
jumper— both the input and output of the 
device use phono jacks, not the standard 
SO-239 coax connectors you might ex- 
pect. Thus, at least one end of the jumper 
will have to be fitted with a phono plug. 
Personally 1 would have preferred to see 
SO-239 connectors used here as they are 
less likely to be accidentally dis- 
connected. MFJ does use them on several 
of their other products. 

Once all of the connections are made, 
and you've tuned your receiver so that 
you are receiving a signal, set the an- 
tenna's gain control to about midrange 
and adjust the tune control for the max- 
imum reading on the receiver's S-meter. 
If the signal level isn't high enough, you 
may find that you'll have to adjust the 
gain control to maximum and then adjust 
it to the proper level. Be careful that you 
don't leave the device's gain too high, 
because that could overload the receiver's 
front end. 

Our test 

The first thing we noticed when we 
opened the carton was how well the unit 
was packed — certainly well enough to 
withstand the vigorous rough handling 
that it is likely to encounter during ship- 
ping. Once unpacked, very little time is 
required to set up the unit — in our case, it 
was operational less than one hour after 
opening the carton. 

Of course, the important thing is how 
well it works. In a word, the results were 
amazing. When used with a receiver with 
poor sensitivity, the device improved that 
sensitivity by several orders of magni- 
tude. On another receiver, not only did it 
help with sensitivity, it also improved 
selectivity as, with proper tuning, un- 
wanted signals could be notched out. In 
fact, the active antenna tunes so sharply 
that the first few times you use the unit 
you'll find it easy to miss signals. Before 
long, however, the tuning procedure will 
become second nature. 

As mentioned earlier, the device can 
also be used as a preselector for an indoor 
or outdoor wire antenna. While we didn't 
use it for that purpose very much, we did 
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ORDER BEFORE DEC. 15th 
AND GET A FREE GIFT! 



1-800-243-6953 



LOW OHM METER 
MODULE, DM-10 

Measures resistance from 10 milliOhms lo 20 Ohms Now you can measure resistance 
down to 1 mi Hi hms wilh Shis tow cast easy la u ss DV w modu le C heck coil resistance, 
transformers, relays, chokes, pnnied cjrcu-ii board: copper paths and ground cables. 
Special jero balance eontraP nulls cut input cable resistance lo insure accurals readings 
Your DVM has to be sei to 2v" range during opera! ion 

- Resistance range 10 
miBIOhms to 20 Ohms 

-Zero Calibration eonuol 

- Battery powered (push 
to read battery saver 
circuit) Requires 9 Vatt 
Battery (nai included! 

-Sue S.25>3 75 x2 

- Incl Model 336 Test 




Clips 
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REGULATED TRIPLE POWER 
SUPPLY, LOW PRICED! DM-6 




A fully assembled and tested triple bencfitop power supply. 
Includes fixed 5V § 1 Amp. 5V to 1 5V @ 0.5 Amp and -5V to 
-15V @ 0,5 Amp— all supplies 
regulated, short proof. Each supply X ^% ^% (J g 
has a power on indicator LED. Com- 
plete and ready lor use in a durable 
[8" x 6" x 314") metal case. 
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8 CHANNEL SCOPE MULTIPLEXER, DM-12 

Convert your single channel scope mlO a 4 or 8 channel instrument just connect the DM-12, fl 

channel scope multiplexer to your scope, clip t-he 8 input probes to the signals you want to- view 
Simple, easy, last— can handle logic level TTL signals from DC to 3 MH;. Features separate spacing 
and trace amplitude controls and selectable sampling rate— all to insure easy clear scope display. 




VIEWS 

- S TJL compatible i npu t channels [ 1 TTL toad per channel) can dm e 5 D Ohm CHANNELS 
scope cabEe at nupc r 

■ Maximum full screen amplitude 1.6 Volts adjustable. ni unut ' 

- Trace amplitude and spacing controls 
-4 or 8 channel selector switch 

■ B color coded input cable. H" long win insulated abator clips 

- External 9 VCC power supply included (Model MMAC-2' 

- Sin 625' x 3 75" x 2" 

- BNC Output Cable Accessory (Model PSA-2 add S14.95|. 
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LOW COST CAPACITANCE 
METER MODULE, DM-8 




Connect this high quality low cosl 
Capacitance Meter Module, DM-8 to 
your digital Volt Mete; and turn it intc 
a Digital Capacitance Meter — the 
Low Cost Way! 



- 2V Output 

- Accuracy belter Irian 5% 

- Push iorearj range (button) tram t pF to 20,000 m f 

- Zero Calibration control 

- In one easy lo use, sell-contained package 

- Battery powered, with "push to read" battery saver 
circuit (3V batteries not included I 

- Sue 6.25" * 3.75" x 2" 

- Includes Model 330 Test Clips 



COMPLETELY 

ASSEMBLED 

AND TESTED! 

HEADY TO USE! 

$^n95 
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PORTABLE SELF-CONTAINED 
CIRCUIT DESIGNER, DM-5 

Contains 8 LEDs and 8 logic switches. 

— Control switches and buffered LED logic indicators 

— Plug your IGs mlo soldefFess breadboards, te m p-owen and ground, cnniwct 
your logic switches and LED 
indicators 

— All rtleeonnections between 
LEDs switches and circuits 



4 LEDi in. 4 latjic 

Mrtchii. 
QM-H 




via 22-26 solid wire 

- Sell-powered, m compact, 
durable carrying case 

- Batiery (4 VVsVoll C cells'} 
or AC powered providing 
economical bench use or 
convenient pen able use 
Available in Iwo models 



Batteries nol -nciuded 



69 



95 




LOW COST HIGH 
FREQUENCY COUNTER 




MODEL NO. DM-7 

The Albia Model DM-7, 3 Digit High Frequency 
Counter fs easy lo use, switch selectable lime 
base inpul by a single BNC, nothing to buiM 1 
-SHiloSSOMHj 

— 8 btg easy-to-read .43" tiigh intensity LED 
display 

— Crysial [±3 ppnr $■ 25 Cj controlled 0.1 or 
1.6 sec gate times 

— Convenient benchtop sue (7"xl Q"x3") dur- 
able attractive case 



COMPLETELY 

ASSEMBLED 

PRE-CALIBRATED 

P RE-TESTED 



149 



95 



PRICES 1 SPEC1FICHT11MS SUBJECT TO CHANGE • SKCIM. EKDS DEC. 3d 

FOR FASTER 
SERVICE 
USE YOUR 
CREDIT CARD. 

MOST ORDERS SHIPPED NEXT DAY. 




ml BiaOLec ironies 



44 KENDALL STREET 
NEW HAVEN, CT. 06512 



CALL TOLL FREE 1-800-243-6953 s pm 

EST 




ALBIA'S FAMOUS WARRANTY 



9 AM 
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make it a point to try it out and found that 
it is indeed useful in bringing a signal out 
of the noise. 

Speaking of noise, one thing that must 
be remembered is that the unit will not 
only increase signal strength, but also the 
noise level in the receiver. That is particu- 
larly noticeable on the lower frequencies 
but, while it can get a bit bothersome at 
times, it is usually not enough of a prob- 
lem to interfere with reception. Another 
and potentially more serious drawback is 
that the device is sensitive to man-made 
interference from such things as fluores- 
cent lights and electric motors; of course 
the same would be true of almost any 
other antenna system that is located en- 



tirely indoors. 

The four-page instruction sheet in- 
cludes all the information a user needs to 
have the device up and working in as little 
time as possible. Clearly and concisely 
written, it includes a schematic of the unit 
and a PC board component layout. The 
only problem with those instructions is 
that it provides little theory — a rather 
noticeable omission anyone who is the 
technically inclined. 

Overall, however, the MFJ model 
MFJ-S020 active antenna works as 
claimed, and is a good buy at its price of 
$79,95. It is especially recommended for 
anyone who needs, but cannot erect, a 
full-size outdoor antenna. R-E 
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Be a VIC expert! Our VIC 20 
PROGRAMMERS REFERENCE 
GUIDE provides you with a 
complete VIC 20 BASIC vocabulary 
guide, a section on machine- 
language programming, another 
on VIC 20 input/output operations, 
and hundreds of tips on improving 
your programming skills! Ask for 
No. 21948, only $16.95. 

Speak Sinclair fluently with 
practical, usable BASIC 
programming help from Sams 
ZX-81 BASIC BOOK, No. 21957, 
for only $12.95. Continue the 
conversation, in Sinclair machine 
code this time, with ZX-8 1 USER'S 
HANDBOOK, a useful reference 
that also teaches you the details of 
ZX-81 hardware and interfacing, 
and more. Ask for No. 22012, only 
$13.95 (tentative). 

Learn to use beginning and 
advanced BASIC on your 
Commodore 64 computer with 
Sams COMMODORE 64 USER'S 
GUIDE. Also shows how to create 
arcade- type color animation, 
including music and sound effects! 
Same book that comes packed with 



every Commodore 64 computer. 
Ask for No. 22010, only $12.95. 

Once you know a little BASIC, 
you can use your computer to play 
checkers, predict human choices, 
make deductions from stored data, 
generate poetry, and simulate 
counseling by a psychiatrist! 
EXPERIMENTS IN ARTIFICIAL 
INTELLIGENCE FOR SMALL 
COMPUTERS shows you how, and 
helps you translate the programs 
into the BASIC version you need. 
Ask for No. 2 1 785, only $6.95. 

To order these Sams Books or 
to get the name of your local 
Sams retailer, call 800-428-3696 
toll-free or 31 7-298-5566 and 
refer to our ad #AD220. 



» 
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SAMS BOOKS 

HOWARD W SAMS & CO. 
4300 West 62nd Street 
RQ. Box 7092 
Indianapolis, IN 46206 



IMC. 



SAMS BRINGS YOU 

BASIC ANSWERS FOR 

COMMODORE AND SINCLAIR 




Sanwa Model LCD-900 
Muftimeter 



Offer good in USA only and expires 3/31/83. Prices subject to change without notice. 
CIRCLE Z0 ON FREE INFORMATION CARD 
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BOTH ANALOG AND DIGITAL MULT1MET- 

ers have been the workhorse in shops and 
on the bench for quite some time now. 
One common complaint associated with 
analog units, however, has been that the 
multiple scales make reading the device 
difficult at times. There have been several 
attempts to solve that problem, but the 
most novel approach I've seen is featured 
on the Sanwa model LCD-900. 

That unit appears to be a standard an- 
alog multimeter, at least at first glance. It 
measures DC voltage in seven ranges, 
from 1- to 1000-volts full scale; AC vol- 
tage in five ranges, from 10- to 1000-volts 
full scale; resistance in four ranges, from 
1000-ohms to 1 -megohm full scale, and 
DC current in four ranges, from 300- 
microamps to 300-milliamps full scale. 
AC current is measured on one 0- to 3- 
amp scale. The meter's sensitivity is spe- 
cified as 50,000-ohms-per-volt DC and 
10.000-ohms-per-volt AC. 

But one thing does appear amiss, 
however, when you first open the carton. 
The meter's face is completely blank. 
That's because an LCD is used there. 
Turn the meter on, with the range -selector 
switched to any range, and only the scale 
for that range appears. Neat — no more 
figuring out which range you're supposed 
to be reading as only one range is visible 
at one time. The LCD's readability is 
good, and the bright orange pointer is 
easy to spot against the display. 

Panel markings are nice and clear. The 




SWD-1 VIDEO CONVERTER 



FOR CABLE TV | 

SWO-1 Video Converter it Uti* 
hzed on eebie TV systems to re- 
move !he KHx's sifjnal lrnm a I 
distorted vidua Ichannoi 3 in/ 
out} and also pits thru lha 
normal undiiiorted/delacted 
audio signal Rocker switch 
selects operating mods ED remove KHt'S 
distortion Fid m the video or pass all olhor chan- 
nels normally Simple 10 assemble — test lhan 30 I 
mfmitai. Pre-tuned. inpui/outpu! Channel 3. Impadance [ 
75ohm». U7VAC, 
SWD-1 Video Converter Kit £69.95 I 



VTR ACCESSORIES 



falMPLE SIMON VIDEO STABILIZER 

Simple Simon Viclcn Stab ill Ear, 

Model vs-1 25 elrminaie* ihn vpr- 
heel roll end jitter From "eapYffuard" 
video rapes when playing through 
l^rge screen pro|eelars o* an an- 
other VTfl. Simple to use. juat adjust 
[tin lock control for a stable picture. Qnce the control is sat. lha tape 
will play all the way through without further adjuslmants. Includes 
1 1V power supply. 

VS-1 26 Video Stabilizer, wired S54.95 

SIMPLE SIMON VIDEO SWITCHING BOX 

The Affordable Video 
Control Center 

Exeelle.ni in isolation tod no loss 

routing system. Simple Simons VS9' 

3X> Video Switching Bo* enable* 

you tn on no. a variety of vid>eo components 

together for easy v le wi n p/dubbi ng Also you gain the ability to record 
one channel while viewing another. Unit includes [wo F-type quick 
Connector endad cables. 

VSB-300 Video Switching Box, wired . Si 9.95 






UHF ANTENNAS and ACCESSORIES 



MDS-AMATEUR-ETV 32 El£MENT 

• Not A Kit 
> 1.9-2.5 QHi • Jl'/s" Lung 
• 23dB AMeisge Gain * Cunimercral Grade 
I Die Call WattrpronT Huusjng with 4%™ a 2'A" 
Area Foi tleelioni.es 
• Includes P-C. Pieor. F-51 Connecter and Moulting Hardware 

MAE-Z 32 Elemenl YAfjt Antenna $23.95 

Kate Sons' Down Converter Kit * i .9 - 2.5GHz* 

Designed for Simple Simon by lorrner Japanese CO Amsleur Magazine's UMF 
Edrtor/Engineet. Unh utilizes new ingenious Piinlcd Chcijii Protjc tor maximum 
gain. Cirnjd board Ills inside MAE-2 amentia hausirsa,. Requites I hour assemWv. 
IC and capacitors prc-srjklered 
Model KSDC- KIT IS - 2 5GHr Down Converter Kit S34.95 

Kato Seas' Regulated Varible DC Power Supply 

Fnr use ™ih KSDC-K1T 1.9 - 2.5GH: Down Consiitev Completely assembled 
with Attractive Cabnct TV/Corrverlar Mode Switch, Frequency Control and 
LED Inditatw. 
Modal KSPS-1A Assembled Power Supply S23.95 

ORDER ALL THREE ITEMS 

i MAF-l KSOCKJT and 57J9S 

Reputer area a ordrnd laparsutf 522 15 
- COAX CABLES Ant NUT INCLUOEO — 



SPECIAL 

INTRODUCTORY 

SAVINGS 



ZYZZX VHF-UHF Wideband Antenna Amplifier 

* ii 





Revoinlionary Htw HYBRID IC Broadband Amplifier! 
cn.au „«. .,„ Model ALL- 1 12dB Eain 

50 MHz -WO MHz Model ALL- 2 3 5dB Gain 

1 Tien until tn mil .TvaiiaUi MTrnNtnr ikt in Ihc utarti Each urri w4l i*n» nuny pwpoiH and a 
wJabit * Krl a jUstrabU fgn-i Ideal Far ttrtttn ar nj«u uxi ID impadinci n 35 ehnu 
hmfMwi ncUi Hparalt en- u bad pewn a<aur|i E assy a&unialed tn 25 rnirutrt N; toh, 
i^JCrtDrt 1fl LUf V t&mi 

ALL-1 Cffflpfit u - (pamserJiA S2US ALL-I Wimilnuri w pw Eippr, IJ4J5 
W-l Ceraglrii kn n fbihi utpf* 11)1 AU.-7 WanC'TKUt w>h uk*, M.» 

Our New SIVA 14.5dB 6AIN, 14 ELEMENT 
CORNER REFLECTOR VAGI ANTENNA 

&a& 




^<^ 



te^S^ 



STVA3 TigiAmiraia « 5* Ca^ Sitauahlt JB » Sffl flte, 
ChonriBD-pO . SH3S5 

$TVA" TjgiAfilPin* UbrfiCi^5<teli|)l|7& ff 3rjai>h r i 



Switch to Bambil 



Electronically 



ESambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs. Video Games. Closed Circuit 
TV, Antennae and Microcomputer as 
easy as pushing buttons. 



sources nols and provi bitltv of 

directirsg: the inputs To env or oil at iho throo oulpuls, 

Now you can eliminate ... 1Kb drudgery o' disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mess of cables which are impossible to trace 
out ...not being able to usq more than one function 
at e time. 

Bambi lets you enjoy using your video equipment the 
way it should be ... electronically and on line at The 
push of a button. 



Model 
BEVS-1 



f 129 



95 





Li 
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Barnbi'm front panel w^as designed with the 
user in mind. Compulur styled ConstrucIiOn r 
with moll-touch keyboard l/rated l^r over IC 
million apcrahOnsf, arranged in main* li.nm 
allows easy mput/oulout s«lflC1lt>r> without 
refenng ID charts. Functions seierctod through 
the ■Keyboard im Immed lately displayed on 
the 1G LED status; iftdiLtatort. 



Check the quality of 8ambJ egainst thtit of 
much higher priced competition, AH solid 
stale electronic switching provides lew eiten- 

u.Tlion |3dfl|, wide frequency response i'-O- 
B90 MHfJ. and excellent Lsolaiion between 
signal sources bjaach I/O section individually 
sbsilded Tar 65rJB mm. isolation]. 



i Sp«cfflti 

I ■■■puJ/Oul;: iail ImperJ arc c 

5iqm- L..011 

Noiitj 

Fnpui Return Lau 

"i-:: J !»'■■' 



75 ohm 
JiiiEl ±1nfl 
JdB±1dB 

l^dD mm 
r-^lll 



invACSOHr, 3W 
I OH W.EHDt3n,H 

4tf Itn 



HG ■ 5S/U 7*i ntvn Low LniCejx Cabb i.t Ip/Pl. f - 59 L ol 
MT- 1 SpKul UHF 75-300 ahm Mtideq Tumlemw 



S 19« 
SMS is. 




7+1 1SWD PARTS KITS 



MITSUMI 

VAR ACTOR 
UHF TUNER 

Model UES-A56F 

$24.95 

Freq. Range UHF470 - SWMKi 

Antenna Input 75 nhms 
Channefc 14-B3 Qulpul Ctiamoi 3 

KIT MIT 

■to aa BtseainiaH aim 

1 VT1-SW VaiectH UHF Tmw. Motti UES-SiEF S24.S5 

2 CBI-SW Prailad Cirtul Bunt. Pn-OiaM 11.95 

3 TP7-SW PCS FtiiffDnnlns 1-ZIH. I- IK. ana 

5'tOK ohms, 7. puces ... 5.95 

A FH3E.SW Rasistu tit '.. '.Vail It Cattail Film. 32-pnc.s . A 95 
b PTI'SW Pimti TiinslorniF PHI- 1 I7VAC. 5EC-2AVAC. 

25Dmi B.I5 

E PP2-SW Panel Miunc Fatinwiaieii ant Kelts. 1-1KBT 

and I 5«ST ,v Ik! ... . 5 95 

7 SSH-SW IC I 7. pes, Diodes 4-pes. flaguliiari 2-oc* 

Heal Sink l-»atl 29 95 

9 CE9-SW E'tranlirt Capaewir Ki[. S-piacis S.9S 

9 r,CJ3-SW C.ramic Cisfc C.pacilnr Kn. id WV . 33-fiatat. . . . T.9S 

I a CT-5W Vnesle Ciramic Enmniai Capacitor Kit, 

S-BSpW, S-pacaa 5.15 

II Lt-SW Ccal Krt. 1 Intra 2- pieces. .22tUis 1 -piece Lixawaund 

nducEen] and I T3T- 12 Fanita foiled 

Cm anui 3 It. si #25 <nia 5.00 

12 ICS-SW I C Secaeta, Tin mtay, fl-pra 5-piaeaa 

and InT-Enia 2-paicas 1.95 

13 SH-SVY Snaker. 4i6" Oval and PienoncBaa 

Wane Eniloiun ... 1455 

14 MISC-SW Misc. Parts he Induces Huewara. 1 5 S2. 9 32 

Nuts, o Eoltsi, Haokof Wee. Ant. Tens. DPDT 
Anl Swiicll. Fuse, Fuatnoldli. ale. . . 9.95 

When Grdefino All Itana. (I thru 14), lulel Price 129,95 




7+11 PWD PARTS KITS 



INTRODUCING OUR 
7+1 1 PWD 
PARTS KITS 



M. KD OESCaiFT90H 

1 IvTt-PWD Varactw UHF Tirner, Movjal UCS-«58f . 

2 ZCB1-PWTJ Piinlid Cecuil Board, pre-drilid 

3 3TP11-PWTJ PCS Piiennomalen 42TK. 1-.6K, 2-1 OK. 2-5K, 

1-IH and t-SOk |1' Fiecesl 

4 UTi-31-PwTJ Ressilnr Kit lew. 5% 2S-p«. H W 2-pcs . . 

5 5PT1 -PVHI Poem Tramtiirmej. PFtl ■ 1 1 7V*C. SFC-24y»C 

al 500mi , . , . . 

« 8PP2-PWO Penal Uounl Potantsnmeiars and Krnki, I-IMT 

and l-SKAT vailh switch 

7 75S17.PWD E's 7-pct. Diodes 4- pa. HigullUn 2-pcs 

Tiantistors 2-pcs. Heal Sinas 2-pcs 

9 SCE14-PwT> ElecTrortlic Cepaciiui Kn. 14-pnets 

9 9CC2C-PW0 Ceiamie Bisk Cipadw Kit 50 WV. 20-en. 

10 IK 15 -PWD VanbJe Cerinc Trnnnei Capaotoi 

5-65ptd. 5-picca 

11 1 1L 5- PWD Coil in. 19rnlhs 3-pcs. .22iihs l-piaie (prntiuxl 

ndsidurs) and 2 T37-12 feirile Tareid cplas 
wilh B tl. #26 win 

12 121CE-PWD IC Sockets. Till inlav. 9 pen 4-pcs. H Kn 1 -pc 

and IB pin 2-pcs 

13 13SR-PWTJ Enclosure «M PM Speaker and Pre-rMlad 

Backpaiari lor moumaig PCS and 4ns Terms . . 

14 UMISC-PWTJ Mass Parts Jit Includes ttjittaan. 1,6 3!. 8-37 

Nine 'a Bohsf, Hookup Win. Solder. Ant. Terms 
DPUT Aid. Swlttr. Fuse. Fusetwtdr, etc 

15 1EMC1B-PWD Mjlar ClpaciMs, 14-pcs and Suae! 

FAica Capacilors 2-piacos 

Wean Mttfai All lirns. (!-15),Tolal Price 1 



524.95 
.18.95 



. 9.95 

, 5.95 

29.95 
6.95 
195 

495 

6.DD 
.2.95 

14.95 

.9.95 

7,95 
59.95 



SIMPLE SIMON ELECTRONIC KITS," Inc. 

3S7T S. Valley View, Suite 12, Dapt. R, Las Vegas, NV 89103 

lr. Nc-.-aJa Call IKjd. ' O / \ "atLCiy 2. 

1-800-782-3716 



WRITE FOP. 
QUAHTUT DISCOtiNTS 



Outside Nevada Call: 



Available by Mail Order Only 
Send Check" or Money Order. Minimum 
Order- SIE.95. Add 1094 Shipping and 
Handling on orders under $40.00. For 
orders over $40.00. add 5%. Minimum 
Shipping and Handling $2.00. Cat. SI .00 

— VISA and Mastercard Acceptable — 
'Check orders will be hold 30 days be tore shippinfl- 
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WE TAKE 
YOU BY 
THE HAND! 

You'll learn all about computers; how 
to build, program, service, even play TV 
games-without knowing the first thing 
about itt~ ' 




The New ELF II 
"Beginners" Package 

Your own expandable micro-computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
SI 39.95. 

Even if you don"! know bits from, bytes, now if s easy and 
inexpensive to build your awn micro-computer, leam how il 
works, program it. service it-even play games with it on your 
TV! It's here in the New ELF II "Beginners" Package, only 
from Nclrontes. Only SI 39,95. Here's the package; I, your 
own micro-compute r, the famous ELF 11 (featuring the RCA 
1802 CMOS microprocessor) in kit form with step-by-step 
instructions on how io build it. Diagnostic Analysers including 
2* your own Logic Probe, 3. Pulse Catcher. 4. 8 bit Test 
Resistor, 5, Logic Analyzer, 6. Gale Arrays. 7. Non- Technical 
Manuals on how to use analyze rs, how to get into the guts of the 
computer, what makes it tick how to sen- ice it, 8. Sample 
Programs that teach you machine language programming plus 
how to correct or "debug" any programming mistakes. 9, TV 
games you can play, IT your TV set has no video input, an 
optional converter (RF Modulator), is available. Then, once 
you've got this in Beginners" Package under your bell, keep on 
expanding your ELF [I with additions like the Typewriter Key 
Board, added RAM* Full Basic Interpreter, Electric Mouth 
Talking Board, Color/Music. A^D-D/A Boards for Robot 
Controls and much, much more. We'll take you by the hand 
with the New ELF 11 "Beginners" Package. Only SI 39,95, 
Mail or phone in your order today and begin. 

Specifies lions: ELF It ' Btjiiwri" P.lajj.: 

TrttCOTputcxrewiiirtiinRCACMOS 1 BQ2 S til mhErojwoetMW ridniwUc w 
MK bjrai »ith DMA, inltrrupt. ■ I fUpiwri. ALU. .ISA byte RAM enpantablc u 
M V. lij-i« i. Pruf rii lor.ii 1 1 c * ktyboud, Mly deroded solhetVi, no utd <u ■wt'.-.t 
mtnor, wiiJi ktvbo»rtl uuutmi -cinuttt., built-in power r*|iiJ«iw, J d.™ pl.uj -.n 
t j pansion BUS M*is.:mwiKii : if«„!. iiiKile crjiiil-cltufi fortimint purpeKiind I 
doubt. 5»d*d fJiied Ihrau^ti PC Sd4id ptui ftCA lAA] video IC :o display in} 

arc u My you rwed iolnm tvtry ora of the RCA I SGl'i tijMktlUHji n* dintnoinc 
n undrnlindinj xnd Emuljle UMiotjnj. your ELF II , 11 »■( II U Odlef 



Continental Li. S. A, Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or For Tec h n teal Assistance, Etc. 

Call (203) 354-9375 
NETRON1CS R&D LTD. ■«. ■» 

333 Litchfield Road, New Milford, CT 06776 
Please lend the items cheeked below: 

a ELF1I "Beginners" Kit SL39.95 

O RF Modulator S 8.95 

PLus$3.00 Tor postage, handling and insurance 
(16.00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed S 

D Personal Check D Cashier's Check/ Money Order 

D Visa P Mister Charge (Bank No ) 

Acct. No. 

Signature Exp. Date 

Print 

Name 

Address 

City 

State Zip 



input jacks here are rather interesting. 
The negative jack is the same for all of the 
meter's functions. The positive jack is 
used for all ranges except the 0- to 3-amp 
AC range; that range uses a separate in- 
put. A nice touch is that the leads need not 
be unhooked and reversed to reverse the 
polarity of the readings. The on/off 
switch has a provision that will switch the 
polarity of the readings. What's interest- 
ing, however, is the jack marked output. 
Long ago, we tuned up old radios by 
connecting an AC voltmeter to their audio 
output, using a blocking capacitor to 
"block off" the high DC voltage often 
present. That is what is done here; that 
jack is wired in series with an internal 
0.47-/2.F, 600-volt capacitor. 

The meter requires two batteries for 
operation — 1.5 volts for resistance read- 
ings, and 9 volts to power the LCD dis- 
play. The display is driven by a 
CD4047AE IC. Battery life is good, 
although you might run them down just 
playing with this ingenious little instru- 
ment. Seriously, though, the automatic 
scale-ranging is really quite nice and a 
pleasure to use. 

Soltec (1)684 Pendleton Street, Sun 
Valley, CA 91352) is the exclusive agent 
for the Sanwa line of analog and digital 
multimeters. The Sanwa LCD -900 is 
available from your local distributor and 
lists for $139.00. R-E 



Smith Corona 

Model TP-1 

Daisy Wheel 

Printer 





MOST DAISY-WHEEL PRINTERS IN THE 

under-$l000 price category are simply 



converted portable typewriters. One not- 
able exception to that general rule is the 
TP-1 from Smith Corona (65 Locust 
Ave. , New Canaan, CT 06840). That un- 
it, which carries a price of under S900, is 
from start to finish a commercial -quality 
daisy-wheel printer. 

The printer measures 6.4 X 12.4 inch- 
es and weighs 18.5 pounds. A hinged 
plate that serves as the paper support also 
doubles as a dust cover when it is folded 
flat. A fan built into the rear of the printer 
provides cooling. 

The power switch and a Centronics- 
type connector are located on the rear 
apron. A small control panel on the front 
has the power lamp and a top-of-form 
positioning switch; that switch is used for 
positioning continuous-feed paper. Note, 
however, that at the present time the 
printer is unable to handle either tractor- 
or pin-feed forms. You can use friction- 
feed forms, but be prepared to monitor the 
printing closely, as that type of form tends 
to wander across the platen. In fact, the 
instruction manual warns against the use 
of that type of paper. So, in the meantime, 
the printer appears best for printing single 
sheets in an office- type situation. 

The printer is available with a choice of 
either 10 or 12 pitch (characters-per- 
inch), and either parallel or RS-232C se- 
rial interface. The pitch and interface 
must both be chosen at the time of pur- 
chase. Print w heels with many of the more 
popular type-styles are available in both 
pitch and sizes. 

The parallel interface has signal lines 
for 7 data bits, as well for strobe, busy, 
and acknowledge. The serial interface 
has selectable baud rates, ranging from 50 
to 19,200 bits-per-second — just about 
any conceivable baud rate ever used for 
personal and commercial computer 
equipment can be selected using jumpers 
on the interface PC-board. The serial in- 
terface can generate and acknowledge the 
following signals: rt (Request To Send/ 
printer is ready), cts (Clear To Send/ 
computer is ready to send), and dts (Data 
Terminal /feady/busy). 

The printer mechanism accommodates 
paper widths to 13 inches, printing uni- 
directionally at 12 characters-per-second, 
which works out to approximately 120 
words-per-minute. Just like a typewriter, 
at the end of each line, the carriage returns 
to the left for the start of the next line. The 
line spacing can be set manually for 6, 
4.5, or 3 lines-per-inch. There is no pro- 
vision to allow for program control of the 
line spacing; once set, it remains that way 
until changed manually. 

Essentially, all the paper handling is 
done by an uncomplicated typewriter- 
style mechanism, with the usual end- 
roller knobs, paper release, paper bail 
with calibrations, and paper guide. The 
margins and the tabs, on the other hand, 
are under full program control, and can be 
set using print statements from BASIC. 
continued on page 38 
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Gillaspie Model 7600A Satellite Receiver 

Engineered to meet your highest specifications in audio and video satellite receiving. 
Backed by dependable and authoritative factory service, to assist you in reliable installations. 
Whether your needs are cable, industrial, multi-terminal or home satellite receiving, 
Gillaspie products will earn your confidence. 



North American Satellite 
4873 North Blackstone 
sno, California 93726 
(209)227-0171 



GILLASPIE DISTRIBUTORS 

Nevada Satellite Satellite Commun lea! ions. Corp. 
4092 Olive Kiro Corner 

Las Vegas, Nevada 89104 Silverlake. Kansas 66539 

(702) 452-5509 (800) 255-2408 

(702) 452-6975 



Multlvislon 

1001 Kingston Pike 

Knoxville, Tennessee 37922 

(615) 691-9087 



(408) 730-2500 
GILLASPIE & ASSOCIATES INC., 365 SAN ALESO AVE., SW 
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Learning 
electronics 
is no picnic 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 



Whoever said, "The best things in life 
are free" was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you Fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing... even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1 . No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto -Programmed® Lessons, 
Each lesson uses famous ' 'programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 




answer your question in terms you can 
understand. 

CIE prepares you for your FCC 

License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage- free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 



Pattern shown on 
oscilloscope screen 

is simulai ed. 



^^ | ^^ Cleveland Institute of Electronics, Inc. 

9taB0 I E 1776 East 17th Street. Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

D YES. . .1 want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog. ..including details about the Associate Degree program. ..plus my 
FREE package of home study information. 

Print Name. 



Address. 
City 



.Apt. 



State. 
Age . 



.Zip. 



. Phone (area code)_ 



Check box for G.I. Bill bulletin on Educational Benefits: Q Veteran 

MAIL TODAYI 



D Active Duty 



RE-50 
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If the word-processing software being 
used permits inserting ASCII control 
codes from within the program, the tabs 
and margins can be varied during the 
printout. If the software does not permit 
the insertion of control codes, the margins 
must be set through BASIC before run- 
ning the word processor. 

fhe unit can print 85 of the 128 ASCII 
codes and characters. It ignores the char- 
acter codes for the caret (up arrow), ac- 
cent grave, or tiide, and spaces for the 
"less than" (<) and "greater than" (>) 
symbols, the reverse slash, left brace, 
right brace, and broken vertical bar. One 
serious drawback with the printer is that 
many of the non-printing characters are 
used in BASIC program listings, and 
while the ones that generate a space can 
be written in by hand later, that is difficult 
to do for the ones that are totally ignored. 
That problem limits the printer's practical 
use to an office-type environment, and 
indeed that appears to be its intended use. 

Of the ASCII control codes, the printer 
responds to cr (carriage return) and lf 
(linefeed), bs (backspace), ht (tab), dci 
(left margin set), dc2 (tab set), dcj (right 
margin set) DC4 (tab clear), nak (which 
prints '/*), syn (which prints Vj), can 



(margin release), and em (which turns the 
automatic underscore on and off)- 

The carriage return/ linefeed arrange- 
ment is standard, and works much like 
most other printers: the machine looks for 
a carriage return followed by a linefeed. If 
it doesn't get a linefeed, it will put one in. 
If it does, the printer will assume that it is 
the correct linefeed and not insert another 
one. That will work fine with most com- 
puters, the exception being those from 
Radio Shack. Every Radio Shack printer 
always provides its own linefeed after a 
carriage return. Thus, since Radio Shack 
software is configured to work with the 
Radio Shack printers, if you use a Radio 
Shack word-processing program such as 
Scripsit, and specify double spacing, the 
printer will produce only single-spaced 
copy. To get double-spaced copy, triple- 
spacing must be specified, and so on. 
Incidently, that problem is not just limited 
to the TP-I , but will happen when you use 
almost any non-Radio-Shack printer with 
Radio Shack software. 

The printer can use either multi-strike 
fabric or single-strike carbon ribbon car- 
tridges. Both ribbons and printwheels are 
easily removed and installed because the 
operating controls are oversize and con- 
veniently positioned. At each turn on, and 
whenever the cover is lifted, the machine 
runs a diagnostic procedure that causes 
the printhead to travel back and forth . If, 
for some reason, the cover is lifted during 



a print, the printer interrupts the compu- 
ter, the diagnostic runs, and the printhead 
relocates itself at its last print position so 
it can pick up correctly when the compu- 
ter resumes output. 

In operation, the printer runs ex- 
ceptionally well. The mechanism is a lit- 
tle on the noisy side, but the print quality 
is superb. The characters print on a pre- 
cise line, and equally well at either side of 
the paper. While the printer isn't the fast- 
est one around, it's not all that slow 
either. Besides, anything that will work 
much faster also is going to cost signifi- 
cantly more. 

The only real problem with the ma- 
chine is the operator's manual. Saying 
that it leaves a lot to be desired is being 
kind. For example, you'll need a really 
good understanding of BASIC to be able 
to set the margins under program control 
as there is no description that makes 
sense. Specifically, the manual says 
"The printer carriage must be positioned 

to the desired margin set point " — 

there's no way that can be done, either 
electrically or manually. A print state- 
ment filled with spaces directly in front of 
the margin-set ASCII code must be used 
to set the margins. The instructions for 
setting the tab are just as bad. Also, there 
is no list of how each ASCII code affects 
the machine. Finally, the ASCII control 
codes arc given only in hex, not decimal, 
yet most software requires decimal input 
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IF YOU'RE NOT ON OUR MAILING LIST . . . 
. . . LOOK WHAT YOU'RE MISSING! 



BUY DRIVES AND CABINET 
TOGETHER AND $AVE! 

DUAL 8" SIEMANS FDD1008, DUAL 8" CABINET, 
POWER SUPPLY AND INTERNAL POWER CABLING. 

IF BOUGHT SEPARATELY: $910.00 



SIEMANS FDD100-8 
TRUCKLOAD PURCHASE 

WE'VE CAPTURED THE 8" FLOPPY DRIVE 
MARKET WITH A HUGE FACTORY DIRECT 
PURCHASE!' 




$695.00 

Dinnoiiicir include MO 00 




RLPDBIIISIE 



Include S30 00 

'Or flipping 

Positive Pressusre Fill a Cooitng 

Power Supply 4 A 9 +5V, 3A (I +I4H 

I A £ -SV 
Each output is individually (used 
Hinged top lor easy access 
Heavy non-Ilex .090 aluminum base 
Modular power connectors 



,RL$)EFDD 100-8 



FDD1008 

8" FLOPPY 

SINGLE SIDED, DOUBLE DENSITY 

SHUGART 801 R COMPATIBLE 
90 DAY WARRANTEE 



ENVIRONMENT MONITOR PANEL 

TempBralure and voltage monitor with visual and audible 

alinn let overtemp condition. Direct Digital Readout ol 

internal temperature in C on standard DVM 

DLI1IFDE002 CABINET ONLY $295,00 

ALPDGMISIEil 2- Drives Cawiet s i» envmjimeni rruniiv .... H 75.00 
RLIIIFDEOOZER Cabinet ortv will. d» eimrniRiM mora lor. . $37 5.00 




PRtORFTYi 

9161 Deenng Ave. Chatsworth, CA 91311 



VtSA 



ORDER TOLL FREE (800) 423-5922 • CA, AK, HI CALL (2 13) 709-5464 

Terms US VISA MC BAC C&eck MoneyQrder US FundsOniy CA resident add 6 V-. Sales Tax MINIMUM PREPAJDOHFJERS15 00 Include MINIMUM 
SHIPPING & H AN Dt^Gul S3 00 Tor rnelirsli lbs plustnc lor each additional pound Orders oy*i 50 lbs senilreiflhlcQilecl Just m case please include your 
phone numlKf Prices suOieei Co change without oke We will to our best Ed mainiain prices Ihrough November 1982 Cred't Card orders will be charged 
appropriate freighl \t you haven t receded your £ an a2 Engineering, Select! n Guide w,nS\ Mr your :ooy today Sale prices are tar pfesatd orders only 
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Make your move today. 

To top quality professional 

test equipment— Philips. 

All over the world Philips produces 
the test that more people trust. 
That's because the same superior 
engineering and ergonomic prin- 
ciples that go into our over $6000 
digital storage scope can be found 
in our 15MHz scope and our super 
smart counters. 

We put more into every scope 
and counter. More wanted features 
More precision. More rock-solid 



quality. So you get more. And now 
for a whole lot less! 

Check our specs. Check our new 
low prices. Then check yourself into 
the world of professional testing — 
with Philips. 

Philips PM3207 
Dual Trace Scope 

• 15MHz/Dua1 Trace • Auto trigger- 
ing • Bright, clear CRT • 5mV sen- 
sitivity • Same sensitivity X and Y 

• B-lnvert • Triggering from A or B 

• TV triggering -**- 



Super Smart Counters with 

seven digit high/low frequency 

readouts in one second! 

• Microprocessor control • 120MHz 
or 1GHz frequency range • Auto 
triggering on all waveforms • High- 
contrast liquid crystal display • High 
stability TCXO oscillator: l0- f /mth 

• Line and battery options • 15mV 
RMS sensitivity • Self-test and self- 
diagnosis routine • Easy operation 
through built-in intelligence 




Rom Philips, of course. 

PHILIPS 



pSiiiwl Test & Measuring 
Instruments 



-fREE 



OAO-63V' non 



Send me spec sheets or the following: 
D PM3207 15MHzyDual Trace Oscilloscope 
D PM6667 120MHz High Resolution Counter 
D PM6668 1GHz High Resolution Counter 




NAME: . 



STREET: 



CITY: 



STATE: 



1 
I 
I 
I 
I 
I 
I 
I 



For more Information call 
800631-71 72, except Hawaii, Alaska 
and New Jersey. In New Jersey call 
collect (201 ) 529-3800, or contact 
Philips Test & Measuring Instruments, 
Inc., 85 McKee Drive, Mahwah, NJ 
07430. In Canada: 2375 Steetes Ave. 
W., Unit 126, Downsview, Ont, Can. 
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when imbedding control codes. Even 
BASIC sends the chrs function in dec- 
imal. If you get the machine, be sure to 
dig up a standard ASCII code chart some- 
where. 

Except for that operator's manual, 
however, the TP-1 does a notably ex- 
cellent job for the money. It has none of 
the bells and whistles of the super daisy- 
wheel printers, but it also doesn't cost 
anywhere near as much. If you're looking 
for something that will turn out a good- 
looking document and stand up to the 
rough handling of a typical office, be sure 
to look at this unit, And, if they ever come 
out with a retrofit to provide the symbols 
used in BASIC listings, this will be a 
dynamite all-purpose printer. R-E 





'Hit me, Honey, I've got a system. 



HAVE YOU EVER WISHED THAT YOU HAD 

an in-circuit tester that could be used to 
identify instantly faulty transistors, di- 



odes, capacitors, inductors, and the like? 
Well, new from Non- Linear Systems, 
Inc. (533 Stevens Ave., Solana, CA 
92075) is a compact analyzer called the 
model 77?-/; that handy little unit can do 
just that. 

The device works on the principle that 
if a known signal is fed to a component, 
the resulting waveform, called a signa- 
ture, can be used to diagnose a fault in that 
component. For a good transistor junc- 
tion, the signature is a slanting line ending 
in a sharp hook. If, however, the corner of 
the hook isn't sharp, but rounded or 
looped, leakage is indicated. Good di- 
odes, on the other hand may show a small 
loop on the hook if they are slow-recovery 
types; fast-recovery types, however, 
must show a sharp hook like a transis- 
tor's. Good inductors and capacitors are 
shown as a loop. For capacitors, that loop 
slants to the right; for inductors it slants to 
the left. For all component, a straight 
line (no loop or hooking) indicates a short 
or open— shorts show up as a vertical 
line; opens a slanting line. After a little 
practice, good and bad components can 
be spotted almost instantly by analyzing 
the displayed signature. 

The analyzer has two input channels; 
one is labeled a and the other a. Either 
one can be selected using a front-panel 
switch. That two-channei capability is 
useful for many applications including 
checking such things as stereo amplifiers. 



*********************************************************************************** 

2300 MHz VARIABLE D O W N C O N V E R T E R 



************************************************************** 
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ANTENNA KIT 





32 WASHERS 
31 SPACERS 
MOUNTING BRACKET 
6" RG 174 COAX 
•P CONNECTOR • 35" ROD 
m" x 4" P.V.C, PIPE 
DRILLED END CAPS • HARDWARE 



POWER SUPPLY 




POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3'F' CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 



P.C. BOARD 

RF CHOKE 

KNOB 

WIRE 

2 SWITCHES 

4 DIODES 

LM 317 REG. 



WOOD GRAIN CABINET WITH SILK 
SCREENED front and back $10.95 Extra 

BUILT POWER SUPPLY $34.95 



Complete 

Down Converter 

System 

INCLUDES 

ANTENNA KIT 

POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL $49.95 



QUANTITY 

DISCOUNTS 

Any Price in Adv. 

10 pes. 12% oft 

2S p«. 18% off 

50 pes. 25% off 

1D0 pes. 30% off 

1000 pes. 35% aff 

No Minns for 

Quantity Diitount 



PARTS 

Converter P.C. Board 

Plated through holes 

for stability $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2,00 

NE02135 4.95 

2835 Diodes 95 

,001 Chip 

Caps 10/3.95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
'P Connectors 

Chassis 50 

Wall Transformer 

12 VAC 700 MA....4.95 

'U' Bolt 95 

BALUN 

75 to 300 ohm..... .1.95 

BALUN 

for rabbit ears....2.95 
*RG 59/ U COAX 

WITH CONNECTORS 
FACTORY MADE 

100 Ft 117.50 

50 Ft 9.50 

25 Ft. . 5.75 

3 Ft. 2.50 



********************* 

CONVERTER 
KIT 

$1695 




P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. *strt*-> .'.' 

.... ■2/57#oTT-jeflKti-.. 

3 -MR^90i-TRANS<>STeR-^ 
2 HP 2835 Diodes 

6 .001 Chip Caps. 

9 Resistors 

4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 

®®®®®®®®®® 

♦ WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 
$24.95 



We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply. .$12. 50 

plus any parts needed. 



We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

To Order Call 800-428-3500 317-291-7262 

Complete KM Weighs Id pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 



ELECTRONIC 
RAIflBOUJ I 
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For instance, a component in the good 
channel can be compared to the same 
component in the bad one to locate the 
source of the problem. Two sets of color- 
coded test leads are supplied with the 
unit. 

A third position on the selector switch 
is labelled a/b. When the selector switch 
is in that position, the input channels are 
automatically switched at a rate set by the 
a/b rate control located on the front pan- 
el; that rate can be varied from 0.25 to 0.5 
seconds. Synchronization of the patterns 
is completely automatic; no adjustments 
are needed. LED indicators are used to 
show you which channel is being dis- 
played. 

The test signal used by the unit is a 
2-kHz sine wave. Either a 2- volt or 50- 
voit amplitude (P-P) can be switch 
selected. The resulting waveform is dis- 
played on the analyzer's small (1-inch) 
CRT. The very bright blue-white trace 
can be centered using the positioning con- 
trols that are located conveniently on 
either side of the CRT- The graticule is 
calibrated to give approximate resistance 
readings. Resistances from to 500 ohms 
can be read in the uo range; resistances 
from 500 ohms to 500 kilohms can be 
read in the hi range. 

There are many applications where this 
device should prove to be useful . Among 
them are checking large numbers of iden- 
tical parts to weed out the bad ones or 
cross-checking between a known good 
part and one suspected to be bad. It could 
also be useful for testing digital devices 
where many identical circuits are used. 
With use, you're sure to find many more 
applications where this device can save 
you a considerable amount of 
troubleshooting time and effort. 

[n using the model TR-! we found drift 
to be negligible and the displayed trace to 
be rock steady. All-in-all this handy de- 
vice worked exactly as claimed. Two 
models of the analyzer are available. One 
is a line-operated version for bench use 
and lists for $795. The other is battery- 
operated for portable and field use; it lists 
for $945 with battery charger. R-E 




' 'He keeps reminding me he fixed his 
radio in 60 seconds flat. Now watch this: 
Helloph. Batphm. do youth reef me?" 



Simplify your life. 



Full Function 
Digital Multimeter 

• TRMS ACV 
and ACA 

• 0.25% Basic 
Accuracy 

Built-in Thermometer 

• °C and °F Models 

• Type K T/C Based 




A practical approach to TRMS. 

Keithley's 132 with TRMS lets you make precision measurements on 
non-sinusoidal signals that averaging can't handle, like SCR waveforms. 
And because the 132 is AC coupled, the DC signal component is blocked. 
So you can measure AC signals and DC signals separately, like the AC 
ripple on a DC supply voltage. And all the other capabilities you expect 
are here, like DCV from 200mV to 1000V, with 0.25% accuracy. And 
current ranges from 2mA to 2A, resistance ranges up to 20MR including 
diode test. Plus input resistance of lOMfl to avoid circuit loading. 
A common-sense approach to temperature measurement. 

With Keithley's 132, you can make accurate temperature measurements 
without a separate thermometer or converter. This type K thermocouple 
based instrument gives you a wide range from — 20 °C to 1370 °C (0°F to 
2000°F on Fahrenheit model), all with 1° resolution. The 132 also features 
a standard TC connector with cold junction compensation, and a full line 
of probes to match any application. 
See for yourself. 

A full line of multimeter accessories expands these capabilities even 
further. For quality, common sense utility, durability, ease of use and 
affordability, get your hands on a Keithley handheld DMM. No matter 
what your situation, a Keithley DMM will simplify your tasks. Contact 
yqur local Keithley distributor for a demonstration. 



KEITHLEY 



Keithley Instruments, Inc. 

28775 Aurora Road /Cleveland, Ohio 44139-9990/(216) 248-0400 
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Function. 
Pulse. And save 

Global Specialties sets a new value standard. Twice. 





Model 2001 Sweepabie 
Function Generator. S200.00* 

Get the waveforms you need— 1 Hzto.1 MHz in 
five overlapping ranges: stable, low-distortion 
sine waves, fast rise/fall-time square waves, 
high linearity triangle waves— even a separate 
TTL square wave output. Plus high- and low- 
level main outputs. 

An applied DC Voltage at the Sweep input 
can shift the 2001 's frequency; or sweep up to 
100:1 with an AC signal. 

A pushbutton activates the DC Offset 
control, which shifts the output waveform up or 
down on command. 

You'd expect to pay a lot more for all the 
2001 can do! 



Model 4001 Ultravariabie 
Pulse Generator.™ $249.95* 
Here's a precision digital pulse generator with 
fast rise and fall times covering 0.5 Hz to 5 MHz 
in 5 overlapping ranges. With pulse width and 
pulse spacing each independently variable 
from 100nsecto 1 sec for an amazing 10 7 :1 
duty cycle range. 

You'll find the 4001 delivers the pulse 
modes you need: Continuous, One-Shot, Trig- 
gered, Gated, Square Wave, even a Comple- 
ment mode. The Trigger/Gate input. 50 Ohm 
variable output, TTL- level output and Sync 
output connectors are BNCs. 

The 4001 . Nothing does as much as well 
for anywhere near the price. 



TO Fulton Terr Ne* Haven. CT Q6509 (203) 624-3103 TWX 710-465- 1227 

OTHER OFFICES San Francscc (415) 648-0611 TWX 910-372-7992 

Europe Ptwe Saftron-Waiden 0799-21602 TLX 817477 

Canada Len F inkier Lid Downsview. Oniano 



Smarter toois for testing and design. 

GLOBAL Call toll-free for details 
SPECIALTIES 1-800-243-6077 

"■ ■■^^■^^fcl ■■■w Durinq business hours 

CORPORATION 



'Suggested US, resale Prices, specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation, 
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AUTOMATIC 



COMMERCIAL EDITOR 



Are commercials ruining 
your pleasure when you watch 
your favorite black-and- 
white classics on TV? Build 
this automatic commercial 
editor and make 
commercial-free tapes. 




Y McCLELLAN 



OF BLACK-AND- 

white movies! If you like to tape those 
late- night classics for viewing at a more 
reasonable hour, you'll love this gadget. 
It detects color commercials, and stops 
your VCR (Video Cassette Recorder) 
while they are running. Then, when the 
commercials are over and the film begins 
again, the VCR restarts and continues to 
record. As a result, all the commercials 
are automatically edited out of the movie, 
and you can enjoy it without breaks. 

Using the device is simplicity itself. 
You just connect two cables from it to the 
recorder's video out and pause jacks. 
Then you turn it on, and start the recorder. 
The rest is automatic. 

Besides removing commercials from 
black-and-white movies, this commercial 
editor offers several fringe benefits. For 
example, by eliminating commercials, 
the recorder uses less tape. That means 
that shorter (and less expensive) tapes can 
be used to record longer programs. (In my 
area, a one-hour tape will record almost 
I 'A hours of movies!) Still other features 
are a five-minute timeout, and a jack for 
your remote pause control. 

The five-minute timeout feature re- 
starts the recorder if the commercials run 
over live minutes at a time. Thai feature is 
included because some recorder man- 
ufacturers recommend that their 
machines be left in the pause mode for no 
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more than five minutes. Longer than that 
can damage the tape, or cause excessive 
head wear, so the timeout feature protects 
both your tape and VCR. And. although 
the editor uses the pause jack on the 
VCR, you can still use your remote pah si 
control as the editor contains its own jack. 
You can build your own commercial 
editor in just a few evenings. Only four 
IC's are used, and there are only two easy 
calibration adjustments to be made. The 
only test equipment you need is an analog 
VOM and an RF signal-generator. (Don't 
be too concerned if you don't have the 
signal generator — there are ways around 
that, as you'll see.) 

How it works 

The automatic commercial editor 
works by detecting the presence or abs- 
ence of the color bunt signal, which 
accompanies all color broadcasting, but 
which is not transmitted (usually) when 
the material is in black-and-white. When 
thai signal appears, a relay in the editor 
closes and switches the recorder to the 
pause mode. When the color com- 
mercials are over, the color-burst signal 
disappears, and the relay opens. Thai 
switches ihe VCR to run, and recording 
resumes. When the next commercial 
appears, the cycle repeals all over again. 

Note thai the program being recorded 
must be black-and-white for the editor to 



work (otherwise the color-burst signal 
will be present at all times). If the film is 
in color, the first five minutes of program 
or commercials will not be recorded. Af- 
ter that time, because of the timeout fea- 
ture, both commercials and program will 
be recorded. 

Some readers, no doubt, are wondering 
whether this editor can be made to work 
with color programs. The answer is that it 
is not likely. The reason, we found — after 
extensive research — is that there is not 
enough difference between color com- 
mercials and color programs, which 
makes detecting color commercials very 
hard to do. So forget about an editor for 
col or- program commercials... at least for 
now. 

Now let's take a look at the inside of the 
editor. Refer first to Fig. I. There arc 
three main circuit-blocks: an AGC- 
controlled amplifier, a comparator, and a 
timer. We'll discuss them one at a time. 

The AGC -controlled amplifier comes 
first. The signal from the recorder's 

Ideo oui jack is supplied to the input of 
the editor. Thai video signal consists of 
horizontal sync, vertical sync, video, and 
a color-burst signal. The only portion that 
we are interested in is the color-burst, 
which is really a few cycles- — a burst — of 
a 3.579545-MHz signal. That signal tells 
the TV receiver that it is receiving a color 
transmission, and determines what the 
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colors are, and how bright they are. To 
use it, we must amplify the color burst 
and filter out the rest. 

Bandpass filter BPF1 separates the 
3.579545-MHz (from here we'll call it 
3.58 MHz for short) signal from the rest 
of the video, and that signal is amplified 
by ICl, The output from IC1 drives an- 
other bandpass filter, BPF2, which peaks 
the 3.58-MHz signal farther. Finally, the 
output from that filter is detected by D 1 
and convened to pulsating DC. The DC 
biases transistor Ql, which serves as an 
automatic gain control (AGC). The 
AGC- voltage controls the gain of ICl via 
resistors R4 and Rl and, as a result, the 
output from Dl is at a constant amplitude 
whenever a color signal is present. 

In our application, however, the color- 
burst signal itself is not used. Instead, the 
voltage drop across R4 is detected, which 
brings us- to the second part of the circuit, 
the comparator. 

The comparator circuit used here is 
rather unusual. To prevent false trigger- 
ing, several circuit twists have been 
added. Resistors R6 and R7 provide a 
0.26 volt hysteresis, and resistor R5 and 
capacitor CU are used to introduce a 
short t i m e -delay. The resu 1 1 o f tho se add i- 
tions to the circuit is to prevent noise — 
which can come from the video — from 
falsely triggering the device. 

A color-burst signal applied to the in- 
put of the editor causes a voltage drop 
across resistor R4. When that voltage ex- 
ceeds 0.26 volt, and lasts for at least 100 
ms, comparator IC2 will be triggered, and 
its output will go from high to low. It will 
stay low for at least 100 ms after the color 
burst disappears, and that brings us to the 
third circuit block. 

The last bit of circuitry is a five- minute 
timer, built around IC3. Whenever the 
output of 1C2 goes low, both IC3 and the 
relay receive power. The relay closes im- 
mediately and, if the output of IC2 does 
not go high within 5 minutes, IC3 times 
out, removing power from the relay. The 
relay contacts, of course, control the 
VCR's pause function. 

Now that you have a basic understand- 
ing of how the project works, let's look at 
Fig. 2, the schematic diagram. 

The AGC-controlled amplifier is at the 
top of the schematic. The video signal is 
input through CI. Coil LI, with capaci- 
tors C2 and C3, is peaked for the 3.58- 
MHz color-burst signal. The two capaci- 
tors also provide impedance matching to 
ICl. That IC is a differential input/output 
IF amplifier. It amplifies the signal by up 
to 60 dB , and its output appears across C6 
and L2. That network is also tuned to 3 .58 
MHz, and provides greater selectivity. 
The amplified signal is detected by D 1 , 
and the color burst appears across R2 and 
C8. The DC component of the burst 
biases Q 1 , which draws current through 
R4. Capacitor C9 is included to prevent 
Ql from amplifying the AC component of 
the color-burst signal so only a DC signal 
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FIG. 1— BLOCK DIAGRAM OF COMMERCIAL EDITOR shows three principal sections: AGC-controlled 
amplifier, comparator, and timer. 



is produced by Ql . From R4, that signal 
goes to IC 1 , where it controls the gain of 
the amplifier. In addition, ICl also pro- 
vides a 5-volt DC bias for the comparator; 
that 5-volt DC bias appears on pin 5 of 
ICl and is necessary for the comparator to 
work properly. 

Comparator IC2 monitors the voltage 
drop across R4. Resistors R6 and R7 form 
a voltage divider, biasing pin 2 of IC2 
0.26-volt higher than the other input (pin 
3), Thus, the voltage across R4 must 
equal or exceed the . 26- volt hysteresis to 
trigger IC2. That extra circuitry was 
added to improve noise immunity. 

With no color burst present, the output 
of IC2 will be high. When a color burst is 
present, though, there will be a voltage 
drop across R4, Typically, that will be 
0.3 to 1 .0 volt, depending upon the color 
intensity. When the voltage drop exceeds 
0.26 volt, the comparator's output will go 
low. That, in turn, will trigger the timer 
circuitry. 

In addition, the C 1 1 /R5 time-delay cir- 
cuit provides a short time-delay (about 
100 ms) before the comparator is trig- 
gered. That prevents noise spikes from 
triggering the comparator. 

The output of the comparator drives a 
five-minute-timer circuit. Whenever pin 
7 of IC2 goes low, a ground is provided 
for the IC3 circuitry, and that, in effect, 
applies power to the timer. Capacitor C 14 
and resistor R9 provide a trigger pulse for 
the timer, which causes relay RYl to 
close, and CI 3 to charge slowly through 
R8. After about five minutes, the capaci- 
tor is sufficiendy charged to trigger IC3, 
which opens RYl . Of course if the com- 
mercials last less than five minutes, the 
output of IC2 goes high sooner. In that 
case, the timer starts all over the next time 
it receives power. Note that the relay con- 
tacts are connected to the pause jack on 
the recorder. 



Finally, there's a simple 12- volt power 
supply. A wall-plug transformer supplies 
about 14-volts AC to D3-D6; from there 
the voltage is filtered by C15. It is reg- 
ulated to 12- volts DC by IC4. 

PARTS LIST— EDITOR 

All resistors V*-watt, 5% unless otherwise 

specified 

R1-R3— 10,000 ohms 

R4— 1 000 ohms 

R5, R6— 1 megohm 

R7— 48,000 ohms 

R8 — 10 megohms 

R9— 100,000 ohms 

Capacitors 

C1 — 10 pF, ceramic disc 

C2 — 220 pF, ceramic disc 

C3 — 470 pF, ceramic disc 

C4, C5. C7. C8, C14, C17, C18— 0.01 ^F, 
ceramic disc 

C6— 150pF 

C9, C10, C12— 0.1 (xF, ceramic disc 

C11— 0.1 fiF, Mylar 

C13— 22 nF, 16 volts, low-leakage electroly- 
tic 

C 15— 470 /iF, 25 volts, electrolytic 

C16— 10 (lF, 16 volts, electrolytic 

Semiconductors 

IC1— MC1350 IF amplifier 

IC2— LM311 comparator 

IC3— 555 timer 

IC4— 78L12 12-volt regulator 

Ql— 2N3906 or equivalent 

D1— 1N6263 Schottky signal-diode or 1 N60 
germanium diode 

D2-D6— 1N40D2 

RY1— 12-volt SPDT relay, 400-ohm coil 
(Mo user 43BC001 or equivalent) 

L1 . L2— 10 ^H adjustable shielded coil (J.W. 
Miller 9052 or equivalent) 

P1— RCA phono plug 

P2— subminiature phone plug 

J1 — subminiature phone jack 

S1— SPST toggle switch 

T1— 12 VAC, 250 mA, wall-plug transformer 

Miscellaneous: PC board, IC sockets, RQ- 
1 74 coaxial cable, case, wire, solder, etc. 
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Assembly 

The commercial editor is intended to be 
built on a small PC board. In fact, you 
must use a PC board. If you don't, the 
AGC -con trolled amplifier will probably 
oscillate, making it impossible to adjust 
the unit. 

Figure 3 shows the foil pattern for the 
single-sided PC board, and Fig. 4 the 
parts-placement diagram. Start by posi- 
tioning the board foil-side down so it 
faces the same way as the board shown in 
Fig. 4. 

Start assembly with the IC sockets. In- 
stall S-pin sockets at 1C1 . IC2, and IC3 as 
shown, and carefully solder them in 
place. 

The coils and the relay are installed 
next, install a coil at L 1 , and push it flush 
with the board; then solder it in place. 
Similarly, install L2. Finish up by install- 
ing relay RY I in the appropriate position. 
Be sure to push it flush with the board 
before soldering. 

The resistors are installed next. Start by 
installing Rl (I OK) next to L2. Then in- 
stall another 10K resistor at R2, and still 
another I OK resistor at R3 as shown. 
Move over to the IC2 socket and install 
R4 ( I K) near it. (Be careful not to put it in 
the R5 position!) Then install R5 (1 
megohm) between R4 and the IC2 socket. 
Move to the right of the IC2 socket and 
install R7 (47K). Again, make sure it's in 
the right place. After that, install R6 (1 
megohm) next to R7. Move down to the 



IC3 socket for the remaining resistors. 
Install R8 ( 10 megohms) just to the left of 
the socket. Then move down and install 
R9 (100K). That finishes up the resistors. 
Check your work carefully, and correct 
any mistakes you may find. 

Install the capacitors next. Start by 
mounting CI ( 10 pF) next to LI . Be sure 
to push the part flush with the board be- 



fore soldering its leads in place. Then 
install C2 (220 pF) next to LI in the same 
manner. Similarly, install C5 (0.01 fi¥) 
as shown. After that, install C3 (470 pF) 
between LI and the IC1 socket. Move to 
the left of the 1C1 socket and install 0.01 
piF capacitors at C4 and C7. 

Continue by installing CIO (0. 1-ju.F 
ceramic disc) next to L2. Move to the 
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FIG. 3— FULL-SIZE toll pattern for slngle-slded editor PC board. 
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FIG. 4 — BE SURE TO OBSERVE polarities of critical components. Be especially careful to Install relay 
correctly. 



other side of L2 and install C6 (150 pF). 
Then install C8 (0.01 juF) next to the 10K 
resistor. Make sure that C8 goes into the 
correct holes. After that, install C9 (0.1- 
yJc ceramic disc) between the resistors. 




FIG. 5— COMPLETED circuit board should look 
like this. Board can be installed In small plastic 
clock-case. 



Then move to the left edge of the board 
and install CI 6 (10 ^iF). Be careful to 
install this capacitor the right way; it's 
polarized. Similarly, install C13 (22 (i¥) 
next to the 10-megohm resistor. Then 
move up and install CI 1 (0. 1-^F Mylar) 
between the IC2 socket and the 47K resis- 
tor. Continue by installing C12 (0.1 /xF) 
above the IC3 socket and, after that, in- 
stall C 14 (0.01 fiF) to the right of the IC3 
socket. Move to the right center of the 
board and install C 15 (470 ^F) as shown. 
Be sure that this polarized part is inserted 
properly, then push it flush with the board 
and solder the leads in place. Finish up by 
installing CI 7 and CI 8 (0.01 juF). Care- 
fully check your work before going any 
further. Be sure to check the polarities of 
the three electrolytics, and correct any 
mistakes before continuing. 

Install the diodes next. Start with D3- 
D6, Install the four diodes as shown, then 
solder them in place. Move over to RY1 , 
and install D2 as indicated. Finally, move 
to the top left comer of the board and 
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FIG. 6 — OFF-THE-BOARD connections. Use RG-174 coax for video in cable. 



The following are available from Tech nice 
Services, 1920 W. Commonwealth Ave,, 
Box 20HC, Fullerton. CA 92633: kit of all 
parts, less case, (CK-2), $54.00 plus $3.50 
postage & handling (nonrefundable); PC 
board only (CK-1), $10.00, postpaid; 
assembled and tested calibration tool 
(3.58-MHz signal generator) (CAL-3), 
$10.00, postpaid. California residents 
please add 6% tax. 

install Dl. Again, check your work and 
correct any mistakes before continuing. 

There are three wire jumpers, identi- 
fied as "J," to be installed, and they 
come next. Use leftover resistor leads and 
bend them to fit, insert them, and solder 
them in place. Start with the two jumpers 
next to L2. Before soldering them in 
place, be sure to position them so that 
they don't touch. Finish up by installing 
the last jumper next to RY1. 

Next come the IC voltage-regulator 
and the transistor. Install IC4 (78L12) 
first. Be sure that the flat side of the case 
is positioned as shown before soldering 
the leads in place. Then install Ql. 
Again, make sure that the flat side of the 
case is positioned as shown. 

As you can see, the board is essentially 
complete and should look almost like the 
one in Fig. 5 , All that is left to do is install 
the IC's and attach the cables. 

Start with the IC's and install IC1 
(MCI 350) first. Be sure to position it 
properly before you plug it in. Then in- 
stall 1C2 (LM311) in the same manner 
and, finally, IC3 (NE555). Be sure to 
check the IC's for proper installation be- 
fore continuing. 

Finish up by installing the cables (refer 
to Fig, 6), Start with the video-input 
cable. Cut a two-foot length of RG-174 
coaxial cable, then strip and tin each end. 
Attach PL1 (RCA phono plug) to one 
end. Then connect the other end to the 
board. Note that the shield goes to the 
heavier ground foil on the board. 

After that, connect the transformer 
leads. Measure about four inches from the 
end of the cable that is attached to Tl and 
cut just one of the wires at this point. 
Connect switch SI at that point. Solder 
the free ends of the Tl cable to the appro- 
priate pads on the circuit board. 

Next, cut a two-foot piece of two- 
conductor wire (a short length of speaker 
wire will do). Attach PL2 (subminiature 
phone plug) to one end, and connect the 
other end of the cable to the board as 
shown. 

Finish up the cable installation by wir- 
ing Jl. Cut two two-inch lengths of 
hookup wire and solder them to J 1 (sub- 
miniature phone jack). Then connect the 
other ends to the pads on the board. 

That completes assembly of the edi- 
tor's PC board. Once you've carefully 
checked your work, the next step is to 
align the device. That will be just one of 
the topics we'll cover in the next pan of 
this article. R-E 
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ELECTRONICS HOBBYISTS HAVE NEVER 

had it as good as they do today. The 
modern home workshop can now be 
equipped with laboratory-grade in- 
struments at consumer prices and can pro- 
duce projects of industrial quality. It's 
rather astounding to consider that the de- 
cision whether to build or buy is more a 
function of convenience than complexity. 
Ever since the IC manufacturers dis- 
covered the profits to be made in the con- 
sumer market, the components needed 
for virtually any project are rarely more 
than a postage stamp away. 

So why haven't we seen a tremendous 
increase in the number of sophisticated 
projects built and developed on a back- 
room bench? Obviously there's been a 
problem, but the biggest stumbling block 
to home construction doesn't have any- 
thing to do with design or complexity — 
nine times out of ten it's the printed- 
circuit board. A hobbyist who wouldn't 
think twice about designing a circuit for 
bouncing signals off Neptune often cring- 
es when he considers producing printed- 
circuit boards. While electronics technol- 
ogy gets more sophisticated almost by the 
minute, the process of making PC boards 
has remained just about the same for the 
last thirty years. And the reason why it 
hasn't changed is that the process is really 
quite simple. 

No kidding, it's really easy to do. 
There's been a big push among man- 
ufacturers to develop wire wrapping as 
some sort of technology all on its own. If 
you're into wire wrapping, don't bother 
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There are lots of ways to 
make printed-circuit boards, 

but if the pattern is 
compiicated ! nothing beats 

doing it photographically. 



ROBERT GROSSBLATT 



reading any farther because all 1 think 
wire wrapping is good for is baling hay. 
But making even the most complicated 
double-sided board isn't difficult — it 
takes time and requires attention to detail, 
but it's not hard. Let's take a look at the 
basic procedure. 

Copper-clad board is coated with a 
light-sensitive chemical and allowed to 
dry. A mask is made photographically 
(the foil pattern) and con tact -printed on 
the board. The light in the printing proc- 
ess causes a change in the chemical coat- 
ing so that the unmasked areas become 
resistant to the developer. What happens 
then when the board is placed in the de- 
veloper is that the chemical over the un- 
masked areas (the traces) remains, while 
the chemical over the rest of the board is 
removed. The result is a board ready to be 
dumped into the etchant. That is the basic 
procedure for so-called negative photore- 
sist; there's also a positive resist but the 
idea is the same. As you can see. there are 
several steps in the process and we'll go 
over them completely later on in this arti- 
cle. By the time we finish, however, 
you'll be wondering why you thought it 
was difficult in the first place. 

Layout 

Before we explore the mysteries of 
board making, there's something that 
comes first — laying out the pattern. By 
the time you're ready to consider making 
PC boards you've probably pulled out a 
lot of hair in breadboarding. You've re- 
arranged circuitry and substituted differ- 
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ent values to make sure everything is 
working exactly the way you want it. 
When you reach that point — when you 
decide that you're looking at the final 
design — you're ready to move on. 

The first step is to draw a schematic of 
your breadboarded circuit. The chances 
are that you've already done that, but if 
you're anything like me the drawings are 
a mess. When I'm at that point, I usually 
have several pages filled with false starts 
and things that blew up. That's to say 
nothing about the most important sec- 
tions, which I usually scribble on the back 
of an envelope. It's really important to 
stop and redraw everything. Make a clean 
drawing of the circuit, lay it out in a 
coherent fashion, assign numbers to the 
components, and carefully label every- 
thing on the page. Also, make sure you 
include the pin numbers of the IC's you 
are using. Use graph paper to help keep 
the lines straight and do as many versions 
as you need in order to make the drawing 
neat. Keep on checking your drawing 
against the breadboard as mistakes are 
easy to correct at this stage — it's much 
simpler to erase a line than to correct a 
trace. Make a couple of copies of the 
finished drawing in case you spill coffee 
on the original. 

A completed drawing is a valuable tool 
because it will give you your first over- 
view of your entire circuit. Don't be sur- 
pried if you wind up combining things or 
simplifying the design. Unused gates can 
be combined to eliminate whole IC's and 
a little reorganization can allow you to 
simplify complicated sections of your de- 
sign. I usually wind up with several stages 
of "final" drawings until I get the point 
where any further changes are profitless. 
When you've reached that stage you are 
ready to begin the layout of the board. 

At this point you have the schematic 
and the breadboarded circuit. Whatever 
you do, don't fool around with the 
breadboarded circuit! Not only will you 
still be checking the drawing against it, 
but later on, when the printed-circuit 
board is complete but perhaps doesn't 
work, you'll have something to compare 
it to. Remember an all-important rule of 
original design: the breadboarded circuit 
is the only one in the world that does what 
you designed it to do. The last step in 
creating a working circuit on a PC board, 
the very last step, is to pull the breadboard 
apart. 

Special considerations 

Examine the breadboard and the draw- 
ing. Are there sections of your design that 
have to receive special treatment? If cer- 
tain sections need shielding, or have un- 
usual power requirements, they should be 
physically close together on the board. 
Should the circuit be broken into several 
boards to conserve space? Is the printed- 
circuit board going to provide structural 
strength to the finished project? Does the 
board have to have a particular shape be- 



cause of the case? Those are the sorts of 
questions you have to consider when you 
begin to do the layout. The answers will 
determine the materials you use, the size 
and number of the boards, how compact 
the layout has to be, and so on. 

Before you start planning the printed- 
circuit pattern make sure that you have all 
the components that go on the board. Re- 
sistors, capacitors, and other components 
come in different shapes and sizes — and 
you're doing a layout for components of a 
particular size. If you plan on making 
three boards, make sure you already have 
three of everything you'll need. There are 
few things sadder than going through the 
trouble to make a complicated board and 
then finding out that certain small elec- 
trolytics aren't available any longer. It's 
always best to stick with standard, readily 
available parts. 

The best way to work out your layout is 
to do it on graph paper, but the choice of 



paper is important. What you want is a 
light-blue grid measuring ten squares to 
the inch. Get a large pad of at least 20 by 
24 inches and teH the people in the art 
supply store that you want it to be non- 
reproducible blue. That is a particular 
shade of blue that won't register on the 
film you'll use to photograph the final 
drawings. The pencils you use for the 
initial drawing should be the same shade 
of blue and can also be obtained at an art 
supply store. The reason you want such a 
large pad is that you'll be doing the draw- 
ing double size and reducing it later on. 
Leave yourself lots of room to work and 
make sure that the paper you use is at least 
four times larger than the intended size of 
your board. 

Drafting 

Draw a horizontal line across the mid- 
dle of the graph paper. You should be able 
to fit a double-size outline of your board's 
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FIG. 1— DIGITAL-CIRCUIT FOIL PATTERNS often require long unbroken traces and double-sfded 
boards with lots of interconnections. But even the most complicated patterns can be laid out and 
etched if you are patient and careful. 



shape on both the lower and upper halves 
of the paper. If you can't, get larger 
paper. The reason for dividing it in half is 
that you'll be doing the foil pattern and 
the component layout at the same time. 
Not only that, but you'll be able to tcil 
whether your board has to be single or 
double sided. Draw the outlines of the 
board in black using a fine-point magic 
marker. All the rest of your preliminary 
work will be done with blue pencils. This 
is the time to draw in the board extensions 
for edge connectors, or any other odd 
shape you need. Anything that has to be in 
a particular place on the board should be 
done in black. These arc the "givens" 
around which the rest of the components 
have to fit. They are usually due to par- 
ticular case requirements. 

There are lots of schemes for doing a 
layout. Probably the best way to start is to 
draw the pins for the IC's. A good way to 
start the layout is to look at how the IC's 
were placed on your breadboard. 
Remember that you're working twice 
actual size so adjoining pins should be 
two squares apart. Since the physical di- 
mensions of IC's are designed around 
0. 1 -inch spacing, you'll find that every- 
thing fits neatly onto the paper. Place the 
IC's in neat rows and columns. That will 
make things easier when you start draw- 
ing in the traces and will make redundant 
connections obvious. Common con- 
nections such as power, ground, clocks, 
and so on will be much easier to lay in if 
the IC's are logically spread out on the 
paper. Make sure to indicate the I C pins 
on both halves of the graph paper and 
label pin number 1 on both halves to help 
keep everything straight in your mind. 

Remember that you're not reversing 
anything — the bottom and top halves of 
the paper are being drawn as if you had 
laid both sides out flat and were looking 
down at them. Some layout schemes call 
for drawing the two sides of the board on 
top of each other in different colored inks. 



Not only does that cause extra steps later 
on, but left and right get confused and 
it's really easy to make mistakes. 

I wish I could give you some foolproof 
way of routing the leads but 1 don't know 
any other than trial and error. Be prepared 
to do a lot of erasing and redrawing be- 
cause it takes a while to solve the topolo- 
gical problems caused by your circuit — 
there's no teacher other than experience. 
When you find that you absolutely, posi- 
tively have to cross traces, break one of 
them and draw doughnuts at the ends. 
Locate the exact same positions on the 
other side of the board, draw two more 
doughnuts there, and draw a trace con- 
necting them. 

As you draw the connections for your 
circuit and put in the components, try to 
avoid using the component side of the 
board because single-sided boards are 
much easier to make. Unfortunately, 
however, digital circuitry often requires a 
double-sided board. If you accept that in 
the beginning, you can save a lot of grief 
by first laying out the address and data 
lines. The chances are that those traces 
will require a number of connections be- 
tween both sides of the board. It's not at 
all unusual to have a trace jump back and 
forth from one side of the board to the 
other eight or ten times — if you can make 
the connection that way, do it. 

The complexity of the foil pattern you 
generate will depend on a number of 
things. If the component density is high, 
the foil pattern will be busy. Obviously, 
the more connections you have to make, 
the more complicated the foil pattern will 
be. Interestingly enough, if your circuit 
has lots of passive components, you'li 
have an caster time figuring out a foil 
pattern. You'll wind up with lots of short 
traces and you'll be able to route the lon- 
ger power and ground connections 
around them. Digital circuitry is tough 
because lots of direct connections have to 
be made between the IC's. That requires 




FIG. 2— WHEN LAYING OUT a double-sided pattern, one of the most important steps is to make sure 
that both sides line up properly. 



long, unbroken traces and, unfortunately, 
lots of connections between both sides of 
the board (see Fig. 1). 

Double-sided boards 

Sometimes you can simplify things by 
rearranging the IC's but if you're dealing 
with power, ground, clock, address, and 
data lines, there's no way you're going to 
be able to get them all on a single-sided 
board. Don't throw in the towel, howev- 
er, as double-sided boards aren't that 
much harder to make. Piggybacking 
components and using loads of jumpers is 
a poor alternative to making a double- 
sided board. 

You have to be really careful when 
you're working back and forth on the two 
sides of the drawing — make sure that the 
holes and traces line up properly. Use a 
straightedge and calipers, as shown in 
Fig. 2, and don't feel silly about counting 
squares — I've made a lot of double-sided 
boards and I do it all the time. 

Once you've decided to make your 
board double sided, take advantage of the 
decision. There's as much copper on the 
component side of the board as there is on 
the foil side. It's rather strange to jam as 
many traces as you can on the foil side and 
leave only a few on the component side. 
Not only that, but the more evenly you 
distribute your traces, the more likely it is 
that the board will etch evenly. If you 
have 90% of your pattern on the foil side 
and just a few traces on the component 
side, you're running a serious risk of un- 
dercutting the traces on the foil side dur- 
ing etching. What's more, having lots of 
traces on the foil side means that some of 
them are going to be thin. While you're 
waiting for a veritable sea of copper to be 
etched on the component side, the thin 
traces on the foil side will disappear. 

If you plan things carefully, the con- 
nection from one side of the board to the 
other can be made using the leads of the 
components. It's a simple matter to solder 
the leads on both sides of the board. For 
those traces that wander from one side of 
the board to the other, you'll just have to 
leave doughnuts and connect them with 
small pieces of hookup wire soldered to 
both sides. 

The big problem comes when you have 
to deal with IC's. There are a few options: 
For one thing, you can solder the IC's 
directly to the board and make the feed- 
through connections by soldering the IC 
legs on both sides — but don't do it — 
always use IC sockets. You can mount the 
socket so that it is raised about an eighth 
of an inch or so above the board and 
solder the the socket legs on both sides of 
the board; of course, you'll need wire- 
wrap sockets to do that, I don't like that o 
method because wire -wrap sockets are o 
more expensive and physically larger § 
than others. Also, having the socket sit ^ 
above the board leaves the plastic part of ^j 
the socket free to move and puts an undue to 
strain on the legs. All things considered, fS 
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FIG. 3 — DRAFTING AIDS, such as the ones shown here, can be very useful 
In completing your layout. 



FIG. 4— IF TRACES MUST BE ROUTED between IC pads, elongate the pads 
to make soldering the components easier later on. 



if your circuit is complex enough to re- 
quire a double-sided board, you want to 
eliminate any potential problems, and 
mounting sockets above the board is a 
possible source of trouble. 

What I do is to extend the trace on the 
component side and use small doughnuts 
on both sides of the board to make the 
connection from one side to the other. It's 
neater, and makes the board more secure 
and compact. After the board is etched, 1 
thread hook-up wire through all the feed- 
throughs and then solder and snip them in 
one shot. Any other method leaves room 
for error and if you have a board with lots 
of connections, it's much too easy to 
forget the IC legs hidden under the sock- 
ets and then go crazy trying to figure out 
why the circuit won't work. 

Further considerations 

Whenever you add a component to 
your drawing, show the doughnuts on 
both sides of the board. Not only does that 
make the geography of the board easier to 
understand, but it will be the basis for a 
parts-placement diagram later on. When 
you have your drawing completed, draw 
the components in (remember you're 
working twice actual size) and make sure 
that there's enough room to fit them on 
the board. Count up the number of traces 
on the component side to see whether a 
double-sided board is justified. If there 
aren't too many, consider the idea of 
jumpers, instead. If you feel, though, that 
a double-sided board is necessary, make 
sure that you leave at least two squares 
between the traces and any component 
leads. That is particularly important 
around the IC's because you don't want 
the IC sockets to hide the traces on the 
component side. It's almost impossible to 
locate a small break in a trace if it's hid- 
w den unde r a soc ket , an d i t ' s e ven harder to 
9 correct it. 

O Once you have the drawing finished 
E and have checked the hole alignment, 
fjj make sure that the connections agree with 
jjj the schematic. Take your time doing that 
O because corrections are a lot easier to 
q make at this stage than they will be later 
cc on. 



Final artwork preparation 

After everything has been verified, the 
next step is to prepare the board for pho- 
tography. All that means is that you have 
to ink in all the doughnuts and traces 
you've done in blue pencil. Many of the 
commercially available drafting aids can 
come in handy here (see Fig. 3). Long 
runs can be made using black drafting 
tape and several companies sell IC pads 
and doughnuts in double-size patterns. 
When working double size, try to keep 
the traces at least '/i&-inch wide and sepa- 
rated by at least '/n-inch. That's the abso- 
lute minimum, though — tiny traces have 
a nasty habit of disappearing in the 
etchant and small separations may not 
show up in the final foil pattern. 

The only exception is when you find it 
necessary to route leads through the pins 
of IC's (which you should avoid like the 
plague — especially if you're doing a 
double-sided board). If you find that you 
absolutely have to route traces between 
IC pads, make the pads, rather than the 
trace, thinner, and elongate the pads par- 
allel to the traces as shown in Fig. 4 to be 
sure you'll have enough copper to solder 
the pins to. 

When you've finished that part of the 
layout make sure there aren't any breaks 
in the pattern. If you find any, color them 
in with a fine-point felt-tipped pen as 
shown in Fig. 5. Check the pattern care- 
fully and if any of the traces or corners 



look thin, use the pen to fatten them. If 
you make a mistake, cover it over with 
typewriter correction- fluid and redraw it. 

Make sure your lines are as black as 
possible and are completely filled in — 
every bit of black you add now will be- 
come copper on the board. Also, try to 
anticipate any special problems. Will you 
be soldering any nuts on the board to 
mount a meter or power transistor'? If so. 
blacken in an area large enough to provide 
copper for the nut. There arc no hard and 
fast rules to tell you how much copper to 
leave on the board and everything de- 
pends on your application, and your pa- 
tience. Just remember that the more cop- 
per you keep, the less you have to etch. 
Once I've gotten to this stage, I thicken 
every trace I can to make the etching 
process as simple as possible. It never 
hurts to have spare copper on the board 
and wide power and ground planes are 
never a bad idea. 

There is one place where the doughnuts 
should be as large as you can possibly 
make them. That is wherever you have 
feedthroughs going from one side of the 
board to the other. The larger the dough- 
nuts, the more tolerance you're going to 
have in keeping the top and bottom of the 
board in register later on. 

When we continue this article, we'll 
put the finishing touches on the layout. 
We'll also show you how to transfer the 
layout to the copper board. R-E 



FIG. 5— REPAIR ANY 
BREAKS in the layout by 
filling them in with a felt- 
tipped pen. 
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SPECIAL SECTION 



Electronics 



ENTERTAINMENT 

A GUIDE TO VIDEO ENTERTAINMENT IN THE HOME 

Video Entertainment in The Home 
New Video Components 
Direct Broadcast Satellite Television 
Video Accessories 
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The video revolution has changed the way we look at and use television. But has your set kept up, 
and will it keep up in the future? The following will help answer that question. 



A. LEVIS 



IT WAS ALL SO SIMPLE BACK IN THOSE EARLY DAYS OF VIDEO, 

before Sony's Bcmmux and Atari's Pong began to change 
the way we viewed the lowly TV set. In that ancient era. 
which began drawing to a close in the early 1970's. video 
simply meant television. The only choice one faced when 
shopping for video equipment was whether or not to blow the 
entire budget on that huge 25-inch console. 

Unless you've been asleep these past few years, you know 
that those days are most certainly gone for good. Walk into 
any video store or department and you are likely to see 
VCR's (VideoCassene /Jecorders), videodisc players, pro- 
jection televisions, television-component systems. VCR and 
cable-TV accessories, and perhaps 
even a complete satellite-TV earth sta- 
tion. You're also likely to find a great 
many computers and video games: 
we'll not say much about those pro- 
ducts in this section, but you can be 
certain that the next year will feature the 
kind of new products and exciting 
advancements we've all now come to 
expect. What we will be looking at is 
video — the latest developements in the 
field, as well as what the near future 
holds. But first, let's look at what our 
old family TV-set has grown into, and 
why. 

Alternative programming 

In the old days, television "quality" 
generally referred to a set's reliability 
rather than to the kind of image it repro- 
duced. After all. few consumers would 
have been willing to lay out the extra 
dollars for such things as high 
resolution — even if the manufacturers 
had been capable of producing sets with 
such features — just to watch the gener- 
ally low-quality fare offered by the net- 
works. 

That began to change with the advent 
of cable-TV services such as Home Box 
Office. That service, and others like it, 
offered viewers a real alternative in the 
form of recent movies, live sports 
events, and specials. 

The real beginning of the so-called 
video revolution, however, began with 
the introduction of the VCR. That de- 
vice gave the viewer almost complete 
programming control. Today, pro- 
gramming can be drawn from a vast 
array of pre-recorded videotapes, in- 
cluding the very latest movies (some- 
times the videotape is released sim- 
ultaneously with the movie's pre- 
miere); from both free (broadcast) and 
pay -TV services, or can be original — 



the video camera allows your video programming to be 
limited only by your imagination. For those who demand the 
very best, there are now video accessories that help clear up 
many picture, color, and stability problems; we'll take a 
closer look at those elsewhere in this section, 

A relatively new program source is the videodisc. 
Although those devices lack the recording capabilities of the 
VCR, and have not proven as successful in the marketplace 
as was predicted, there is still considerable hope that it will 
succeed as an alternative program source. Among its advan- 
tages are its lower initial outlay, as compared with a VCR, 
and its potential for use with a computer. 










Currently. satellite-TV reception is out of reach to all but a 
few. That too is about to change as an exciting new service, 
direct broadcast satellites, will" be in place by the end of this 
decade. Aside from being yet another source of alternative 
programming, it may also offer such attractive features as 
high-definition TV and stereo sound. 

A new kind of TV 

Although TV set manufacturers were slow in responding 
to the explosive growth of alternative programming and 
video-related products, they soon realized that their product 
was destined to become the centerpiece of a sophisticated, 
highly complex, and demanding electronic home informa- 
tion and entertainment system. They also realized that the 
conventional TV-receiver was inadequate for that purpose. 
There were many reasons for that, but among the most 
important was the way a signal is fed into the receiver. Up to 
recently, the only signal that the TV was required to handle 
was a combined over-the-air audio/video RF signal; that 




signal was simply fed into the set through the antenna ter- 
minals. Once inside, the RF signal was demodulated, with 
the video information extracted and displayed on the screen. 
The result of that process was degradation of the signal that 
showed up as poor resolution, video noise, and the like. 

With some recent exceptions, that's exactly how it's still 
done. Bui now. as we pointed out before, the TV set is being 
called upon to handle the audio and video information from a 
variety of sources. Those signals are stiil fed in through the 
set's antenna terminals, and on an RFcamer. As a result, that 
same modulation, demodulation , and extraction process still 
causes significant signal degredation. And what may have 
been acceptable for watching your favorite soap opera cer- 
tainly is not when dealing with computer-generated graphics, 
videotapes, videodiscs, etc. 

The standard television set also fails in another important 
area. The audio quality of most sets is poor. And while 
high-quality audio may not be particularly important for 
getting the most out of your video game or computer, some 
things that should happen in the near 
future will make TV audio more impor- 
tant than it has ever been before. One of 
those is multichannel, or stereo, TV- 
audio. Such audio has been available in 
Japan for many years now, and last year 
was introduced in West Germany In 
both cases, the set manufacturers were 
prepared and had sets on the market by 
the time the service was approved. In 
this country, three TV-stereo systems 
have been proposed; as this is written, 
though, no commitment has been made 
to any of them, so neither we, nor the 
net manufacturers can be certain of 
which standard(s) will eventually re- 
ceive acceptance. In the meantime, 
however. VCR's and videodisc players 
with stereo-audio capability arc already 
on the market. 

But help is on the way. thanks to a 
new generation of TV equipment de- 
signed to meet the high requirements of 
new and future video technology, and 
to be the centerpiece of that home- 
entertainment/information center of the 
future. The age of component televi- 
sion is here. 

The term component television is 
currently used to refer to a wide range 
of products. In the past year, many of 
the leading set manufacturers, and 
some manufacturers that previously 
had dealt with audio products only, 
have introduced at least a few models 
designed to solve some of the video and 
audio problems we've mentioned. In 
some eases, they've simply taken an 
existing TV chassis and added separate 
audio and video input jacks. Doing that 
allows direct access to both video and 
audio circuits, getting rid of many of 
the problems associated with feeding an 
RF signal to the set. That helps, tail 
you're still stuck with a receiver with 
limited flexibility, and limited growth 
potential. 
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A beuer alternative is the true component approach. Sys- 
tems of that type were first available last year from Sonv ( 1 
Sony Plaza, Park Ridge. NJ 07656) and Teknika (1633 
Broadway, New York, NY 10019); now they are available 
from a variety of manufacturers. Those systems are by no 
means identical, and each manufacturer has its own idea as to 
how a component system should be configured . For instance, 
some offer a seperate amplifier and monitor while others 
offer a combined package. Also, in some the tuner doubles as 
a switcher while in others those functions are handled by 
separate components. Since you now have a bit to choose 
from when picking your component system, it's important to 
match your needs to what's available. 

What's available 

The Pro/eel system from Sony remains unchanged from 
last year except for the addition of a new 1 2-inch monitor to 
the series. Like the larger 1 9- and 25-inch Profeel monitors, 
lis one boasts good video resolution and offers an RGB 
(fled. Green, Blue) input. While currently that input will only 
be of interest to some computer hobbyists, it is hoped that 
will change with the eventual availability of RGB outputs on 




THE NEWEST ADDITION to the Profee/llne, Is the modal KX-121HG shown 
here. Like all Profeel monitors, it boasts RGB inputs. 

consumer video equipment. The main advantage of an RGB 
input is that it allows you to bypass all of the signal process- 
ing stages in the receiver. The RGB signals are fed directly to 
CRT grid amplifiers. For the time being, however, such 
outputs are available only on professional equipment. 

Sanyo (1200 W. Artesia Blvd., Compton, CA 90220) 
enters the field with their Pro-Ponem system. It features a 
19-inch monitor with a built-in 5-watts-per-channel stereo 
amplifier, a separate TV-tuner with remote control, a com- 
panion stereo-audio sound system, and a pair of accessory 
speakers. The tuner has multiple inputs designed to accept a 
wide variety of sources (VCR, videodisc, etc.). 

Zenith (1000 Milwaukee Ave., Glenview, IL 60025) was 
the first U.S. manufacturer to offer a component TV system. 
It includes a 19-inch monitor, TV tuner, a separate source- 
selector, a separate siereo-amplifer, and speakers. The moni- 
tor also has its own built-in audio amplifier and speaker and 
features both composite-video/audio and RGB inputs. The 
source selector allows the connection of up to six sources to 
the system. The tuner features an infra-red remote control 
and has 1 12-channel capability, including 42 for cable TV. 

Several high-fidelity audio-component manufacturers 
have also come out with systems. Pioneer (200 West Grand 
Ave., Montvale, NJ 07645) is offering two screen sizes, 19- 
and 25-inches, with the larger monitor offering 400-line 
resolution, which is the highest claimed by any manufactur- 







THIS NEW VIDEO-COMPONENT SYSTEM from Jensen offers a choice of 
tuners either with (shown) or without AM and FM-stereo, 



er. The tuner is housed separately and features 127-channel 
capability and an infra-red remote control; the tuner also 
serves as the system's source selector, handling all of the 
switching functions. 

Jensen (41 36 N. United Parkway, Schiller Park, IL 601 76) 
has a new entry that offers the consumer an additional choice. 
While many manufacturers are marketing systems with more 
than one monitor size, Jensen is marketing two tuners — one 
for AM and FM-stereo as well as TV, and one with TV 
capability only. 

Even some smaller companies are getting into the act. 
NAD (675 Canton St., Norwood, MA 02062) and Proton 
(1431 Ocean Ave.. Suite B, Santa Monica, CA 90401) are 
marketing systems built around the same 19-inch monitor, 
but will sell them through different outlets. 

Component-TV systems are also available from Mitsu- 
bishi (7045 N. Ridgeway Ave., Lincolnwood, IL 60645). 
JVC (41 Slater Drive, Elmwood Park. NJ 07407), and oth- 
ers. And you can be sure that the list will grow considerably 
in the near future. 

The future of video 

Will your new video-entertainment/information system 
soon become obsolete? The answer to that is yes and no. No, 
because the U.S. is almost certainly tied to the 525-line 
NTSC broadcast standard for many years to come . although 
just about everyone involved with the technical end of the 
television industry — from broadcasters to set-makers — 
agrees that it is less than perfect. (For one thing, the resolu- 
tion of current sets is not limited by technology, but by that 
standard.) Yes, because there are several developments that 
may soon result in higher definition television, with signals 
compatible with the NTSC standard. 

Work is continuing on high-definition TV (HDTV), with 
much of it concentrating on developing a system that is 
NTSC compatible. RCA, for one, is involved in an intensive 
NTSC-compatible HDTV project, and believes such a sys- 
tem can be operational within this decade. 

Another thing to look forward to is the arrival of digital 
TV . ITT in Europe is scheduled to begin offering set makers 
digital-circuit kits sometime next year, and such in- 
ternational companies as RCA, Sanyo. Philips of Holland, 
Sharp, Blaupunkt and Thomson CSF are involved in in- 
tensive research and development projects in that area. 

Bui one of the chief advantages of a component system is 
its adaptibility. It's relatively easy to modify your system to 
keep in step with the latest changes in technology, or your 
needs. So, don't let what's coming tommorrow spoil your 
fun today. r-e 
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SATELLITE TELEVISION 



In this age of cable television, a proposed cabieless system is getting 
quite a bit of attention. Here's a look at what DBS television is, and 
what it can mean to you. 



DANNY GOODMAN 

AS THE WIRING OF AMERICA CONTINUES, CABLE TELEVISION 

is reaching more and more densely populated areas. De- 
spite that, however, one industry report projects that as 
many as 48 million households will not be wired for 
cable TV by 1990. What's more, the U.S. government 
estimated that in 1980, 4.6-million homes could receive 
only one or two channels, while over one million homes 
were located in areas served by no television whatsoever. 

But by the mid-1980's we'll see the beginning of a 
new type of television service — that service will have a 
potential of about 30 channels of programming and will 
be available in all parts of this country, whether it be the 
■_ crowded island of Manhattan or the most sparsely pop- 
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HE SMALL SIZE and relatively low cost of a D8S dish antenna will bring 
sateitite-TV reception within reach ot most families. 



ulated areas of Nevada or Montana. All you'll need to receive 
that service is line-of-sight exposure to a satellite parked in 
orbit some 22,300 miles up. a 2'/2-foot-diametcr dish an- 
tenna, a satellite receiver, and your TV set. 

At least eight companies have unveiled a variety of plans 
for Direct broadcast Satellite (DBS) services, including 
advertising-supported programming (free to trie viewer)" 
subscription television (pay TV), and advanced video ser- 
vices such as teletext and //igh Definition Television 
(HDTV). The success of those plans depends on a number of 
technical and regulatory issues that are as yet unresolved, but 
substantial amounts of money are being invested in the belief 
that DBS services will eventually become a reality. 

Mini dishes 

DBS services will differ greatly from the satellite-TV 
services currently in operation. The present generation of TV 
satellites generally receive high-powered signals from Earth 
in the 5.9- to 6.4-GHz range (called the uplink frequency), 
and retransmit them in the 3.7- to 4.2-GHz range (called the 
downlink frequency) using low-powered transmitters. The 
downlink transmitters are low powered primarily because 
each satellite carries as many as 24 transponders and each of 
those must share the limited power provided by the satellite's 
solar panels. The transponders carry TV and radio relays, as 
well as two-way communications traffic. 

The retransmitted signal is so weak by the time it travels 
through the atmosphere that the receiving antenna dish needs 
to be relatively large ( I'd to 20 feet in diameter) to collect as 
much signal as possible and focus it on the receiver's sensi- 
tive amplifier, which is suspended over the dish's center. 



Large dishes and highly advanced receiving circuitry built in 
small quantities make for expensive setups, ranging from 
under $5,000 to over 525,000 depending on your location 
and the number of different satellites you want to tune in. 
While that high cost, and the large size antennas required, 
may not present a problem to a cable-TV company, it does 
put home satellite reception out of the reach of many in- 
dividuals and families. 

The proposed DBS services, however, will use frequenc- 
ies in the 17-GHz region for the uplink and frequencies in the 
12-GHz region for the downlink. More important, however, 
is that the satellites will have transmitters capable of outputs 
of 150 watts or more. Contrast that to the satellites that are 
currently in service; those can only deliver outputs of about 5 
watts or so. The greater power levels will allow a sensitive 
receiver to gather a useable signal from the smaller 2VS to 
3-foot dish. At that size, a chimney-mounted satellite dish is 
no more cumbersome than a high-gain terrestrial-TV an- 
tenna. 

Programming on the DBS channels may not be different 
from present satellite fare, but its intended audience will be. 
Currently, satellites are used primarily as a relay for broad- 
cast and cable networks. In the original plan, retransmitted 
signals were to be picked up only by properly licensed 
ground stations for further distribution over a local terrestrial 
TV station or cable network. While the FCC has removed the 
necessity of securing a license for a TVRO (TV deceive 
Only) station, there are still some gray areas about the legal- 
ity and/or ethics of individuals "eavesdropping" on relay 
satellites. Home Box Office, one of the more popular and 
outspoken satellite services has begun scrambling its signal, 
making it difficult for satellite afficianados to view "their 
programs. Other satellite-distributed services may feel like- 
wise threatened by the relatively small number of TVRO 
owners and scramble signals. 

In contrast, DBS signals will be received by each in- 
dividual subscriber, bypassing the need for an earth-based 
distribution system such as a cable system. Some cable 
systems may, however, wish to "subscribe" to a DBS serv- 
ice so that they can. in turn, offer the DBS services to their 
own subscribers. 

Variety of DBS services 

The proposals submitted to the FCC by the initial eight 
DBS applicants contained a number of different approaches. 
Satellite Television Corporation (STC), a subsidiary of 
COMSAT, was the first to submit a proposal, having done so 
in April 1981. Their plan (see Fig. 1) calls for a system of 
four active satellites, one for each of the U.S. time zones (the 
Pacific Time Zone satellite will also serve Hawaii and the 
more heavily populated areas of southern Alaska), plus two 
orbiting spares. The spares are intended to provide un- 
interrupted service in the event that one of the primary 
satellites fails. As early as 1985, STC hopes to have its first 
satellite (and one spare) in place, providing service initially 
to the Eastern Time Zone. 

It is expected that each STC satellite will have three 
operating transponders (one for each channel of programm- 
ing) and three spare transponders. With the high cost of each 
satellite and the long waiting list for room aboard a Space 
Shuttle or Ariane rocket, spare transponders and satellites are 
particularly important to prevent delays or interruptions in 
service due to equipment failure. 

Three distinctly different program channels will be 
beamed from the 185- watt transponders. Only one, the 
so-called '•Superstar" channel will run nearly 24 hours a 
day. Planned programming includes recent movies, popular 
concerts, theater, and family entertainment. The "Spec- 
trum" channel will offer 15 hours daily of children's pro- 
gramming, classic films, performing arts, cultural programs, 
and public affairs. "Viewers Choice "will offer 15 hours of 
sports, educational/instructional programming, ex- 
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RG. 1— STC'S PROPOSED DBS SYSTEM will cover the 
entire continental United States, as wetl as the most 
heavily populated regions of Alaska and Hawaii, using 
four operational satellites and two spares. 




perimental theater, and the like, STC plans to "counter 
program." a scheduling method that tries to satisfy as many 
different viewing tastes during a given viewing period as 
possible. The STC satellite network will also have provisions 
for stereo sound for concerts, simultaneous second language 
transmission for minority viewers, and closed captioning for 
the hearing impaired. It also will present a full range of 
teletext information services. 

All three channels will be scrambled, and TV set decoders 
will be individually addressable (digitally coded signals 
corresponding to each home decoder's serial number will 
engage the decoder), allowing the possibility of pay-per- 
view or pay-per-series specials requiring an extra subscriber 
fee. 

Free satellite TV 

United States Satellite Broadcasting (USSB) is taking a 
different approach. Their initial plan calls for only two sat- 
ellites to cover the four time zones. Each satellite would carry 



six operating transponders' three for each time zone. An 
orbiting spare would have 12 transponders ready to fill in 
where needed. 

But what is more striking about their proposal is that the 
three channels would be advertiser-supported — like our 
present commercial TV — and would therefore be free to any 
viewer equipped with a dish and satellite receiver. According 
to Stanley Hubbard, president of USSB, the company's DBS 
service will be like a fourth national commercial network, 
with member TV stations around the country. Local stations 
will act as news bureaus and will be able to sell original 
programming to USSB and advertisers for national broad- 
cast. Local member stations, whether broadcast or cable TV . 
will be able to re-transmit the USSB programming in those 
areas where DBS dishes aren't practical or popular. That 
proposed system is shown in Fig. 2. 

Planned programming on USSB's channels include a full- 
service TV channel (news, weather, entertainment, chil- 
dren's programming, etc.), a 24-hour news and information 
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channel, and a third channel. Hubbard would not reveal what 
programming was planned for that third channel, but he did 
state that it will be "something original and unique." 

Another way DBS satellites may be used is as common 
carriers. In other words, satellite companies will build, 
launch, and control the DBS satellites, but will lease the 
transponders to programmers or networks as is currently 
done with C-band satellites. 

Pat McDougal of Direct Broadcast Satellite Corporation 
(DBS Corp.) foresees his company dividing the country into 
three zones, with one satellite covering each zone. Each 
satellite will have six channels, some of which could be used 
to transmit programming only to specific regions within the 
satellite's broader reception area; that reception area is often 
called a satellite's "footprint.'' 

Although . as a common carrier, DBS Corp. would have no 
say in the programming going through its satellite. McDoug- 
al anticipates a mixture of advertiser-supported (free) and 
scrambled subscription or pay-per-view programming. DBS 
Corp., he says, is working toward a universal decoding 
scheme for all DBS satellites so viewers won't need a sepa- 
rate decoder for each service. There will also be a huge 
potential for FM stereo and teletext services through the DBS 
Corp. system. 



High resolution 

For its part, CBS is looking to the sky to test and imple- 
ment a major video development expected in the mid- to 
late-80's called HDTV i/Vigh Definition Television. The 
intent of HDTV is to improve the resolution of the video 
picture in the U.S. from the current NTSC standard of 525 
horizontal scanning lines to 1 125 lines. The aspect ratio (the 
ratio of horizontal to vertical measure) would also change 
from the present 4:3, to 5:3. which more closely resembles 
the aspect ratio of theatrical films. Unfortunately, HDTV 
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signals will require a wider bandwidth than NTSC television 
signals because they contain much more information. 

The CBS plan calls for four satellites (one per time zone), 
each capable of transmitting three HDTV channels. One 
channel would be used to feed HDTV programming to CBS 
affiliates for rebroadcast. A second channel would probably 
feature subscription and/or pay-per-view programming for 
individual subscribers. The third HDTV channel would"~bc a 
professional service, most likely used for distributing HDTV 
movies to theaters, where they would be shown using a 
HDTV projection-television system. 

As it appears now, HDTV signals will be incompatible 
with current TV receivers, and a report prepared for CBS 
indicates that HDTV sets will cost about 20% to 30% more 
than a standard television. But CBS is also looking at ways to 
make HDTV signals "transcodable." that is. to allow them 
to be viewed on NTSC sets also. In addition, work is being 
done by CBS and other HDTV developers to establish in- 
ternational standards to avoid the NTSC/PAL/SECAM com- 
patibility problems broadcasters face today; work is also 
being done to find ways to reduce the bandwidth required for 
HDTV signals. 

Home receiver 

To receive the DBS programming, each subscriber will 
need a home DBS receiver. To prompt potential suppliers to 
develop those receivers, STC early this year issued pro- 
visional specifications for their system's home receiver, a 
block diagram of which receiver is shown in Fig. 3. 

The eventual cost of the home receiver is difficult to 
predict at this lime. One reason for that is that work is 
continuing in an effort to reduce the cost of several of the 
critical microwave components. The GaAs FET's used in the 
circuit, for instance, cost between $10 and $20 each when 
bought in large quantities. Among other things, ways are 
being sought to improve the manufacturing yield (the ratio of 
the good circuits or devices to the total pro- 
duced) and to place as much of the circuitry as 
possible— including multiple GaAs FET's — 
on a single IC. That is turning out to be more 
difficult than with ordinary semiconductors, 
but researchers are confident that solutions 
will he found by the mid-1980's, when many 
of the DBS services are expected to begin. 
Even with the uncertainties that remain, 
STC figures that consumers will need to pav 
"several hundred dollars" for the receiver 
electronics, or will be able to lease the receiv- 
er from the company for about $25 per month, 
including the subscription to the basic three- 
channel service. Those that chose to buy the 
electronics can expect to pay $14 to S 18 for 
the subscription alone. In addition, a one- 
meterdish antenna will have to be bought and 
installed at a cost of about $100. Stanley 
Hubbard, of USSB, predicts that mass- 
produced receivers, capable of tuning all 
possible DBS channels in the 1 2-GHz range, 
will be available for $250 or less. R-E 
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From the looks of things, the video revolution is nowhere near over. Here's what's new in 
home-entertainment equipment, and what to expect in the next couple of years. 



DANNY GOODMAN 

IN THE LAST FEW YEARS, WE'VE SEEN I HI INTEREST AND 

activity in video grow at an almost explosive rale, and 
there is no sign of that letting up. Consider, lor insiance. 
that VCR's'continue to sell briskly; pre-recorded 
videotape rentals are way up; and. according to an RCA 
estimate, those who own \ ideodisc players also own, on 
the average, a library or about 30discs lis also expected 
that video camera sales in 1982 may double those of the 
previous year. 

Manufacturers of home video equipment are very much 
aware of the consumer's love affair with video. They 
continue to produce better performing, more advanced 
equipment in new shapes, sizes, and concepts— all de- 
signed to lure more of us into the video picture And. from 
the looks of the trend-setting video innovations already 
here and expected soon, they're likely to succeed. 

HI-FI VCR 

Stereo-audio for broadcast TV is still only in the plann- 
ing stage 



in the U.S., but the absence of a broadcast 



standard isn't preventing stereo from being included in 
several home videocassette-recorders. For now, stereo is 
limited to the upper end of the VCR price scale. In the 
VHS format, for example, top-of-the-line models from 
Panasonic {PV-1780). JVC (HR-7650), Quasar 
WH5623UW), and General Electric {JVCR3018W) all 

ure stereo-audio inputs and outputs, including Dolby 
noise reduction. As high-end models, costing roughly 

■ |Q to SI 600, those units also have the deluxe special 
effects features and remote control offered on last sea- 
son's expensive recorders. In the Beta format. Marantz 
has a home deck, the model VR200, with stereo and Dolh\ 
C noise reduction. That deck lists for $1295. 

Although there are few pre-recorded stereo- 
videocassettes currently available, there are other possi- 
ble sources for two-channel audio, including FM sim- 
ulcasts of TV concerts, stereo videodisc players, and your 
own dubbing. But. as stereo VCR's become more pop- 
ular, you can be sure that much more pre-recorded materi- 
al will become available. The quality of the audio, howev- 
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er, may not measure up to what you might expect from a 
hi-fi tape recording. The audio tracks on videotape are nar- 
row, and the tape speed relative to the fixed audio tape-heads 
(ranging from 1 .3 1- to 0.44-inches-per-second depending on 
format and selected speed} is slower than an audio cassette's 
P/s-inches-per-second. But if the stereo is played through a 
hi-fi amplifier and speakers, it will provide a spatial feeling 
and left-right separation that you can't get from any of the TV 
stereo-audio adapters currently on the market. And stereo 
isn't just limited to the home— a new portable VHS-format 
VCR. the JVC HR-2650. lets you record your own stereo 
material in the field. That unitsells for about SI 150. 

Finding stereo in such compact recorders is not surprising 
considering that the trend in new portables is to equip them 
wiili as many features as the stay-at-home models. Today, 
the full-featured portable essentially breaks the home VCR's 
tape playing and tuning/timing elements into separate, mo- 
bile components. That arrangement offers the most in 
flexibility, since the VCR system can be a compact portable- 
recorder for remote taping with the addition of a camera, hut 
can also act as a sophisticated home deck with such features 
as infrared remote control, multi-day/event time-shift pro- 
gramming, and special effects. 

The lightweights 

The race is on in the industry to see who can develop the 
smallest and the lightest VCR. Sony's SL-2000 (SI 150) and 
the Zenith VR-9800. which is sold with its companion tuner 
for S 1425, are the lightest Beta portables, weighing just 9.5 
pounds. But several lighter (8.5 pounds) VHS-portables 
were recently introduced: those are built on the same Mat- 
sushita chassis and carry brand names like Magnavox, Pan- 
asonic, Quasar, General Electric, and Canon. Those units 
range in price from about S750 to SI 500. The high-end 
models are full-featured VCR's that include, among other 
things, 14-day, 4-event programmable tuner/timers. 

An intriguing new portable VCR was announced this year; 
it was developed by JVC and is called the f/ltra Compact 
Machine, or UCM for short. It is just what the name implies. 
Though not yet available. Sharp has demonstrated a model of 
that machine, the VC220. which weighs just 5.8 pounds, 
including battery, and measures approximately 7 x 2% x 
W* inches. The key to the UCM is the VHS-C ("C" for 
compact) format cassette. About the size of a pack of 
cigarettes, a VHS-C cassette contains enough Winch 
videotape for about 20 minutes of recording on a UCM 
recorder. You can playback the tape through a TV, credit on 
to a longer-playing regular-sized deck, You can also slip the 
VHS-C cassette into an adapter that makes the tiny tape 
playable on a standard VHS recorder. 
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SOLID-STATE IMAGE SENSORS, such as the one used In this NEC TC-10O 
color camera may eventually replace the cumbersome and power-hungry 
Image tubes of today. 



Many more home video-recordists are eagerly awaiting 
the all in-one camera-recorders currently under development 
by several Japanese companies. Those companies are work- 
ing toward a uniform V*- inch videotape standard to help 
avoid another battle such as the one over the Beta/ VHS 
format. But the way things are going, even if a standards 
agreement is reached in 1983, it may be 1985 or later before 
finished products reach the store shelves. 

Still looking to the future, most of you are probably famil- 
iar with the 'A-inch VCR format— CVC— from Japan's 
Funai Electric. In the U.S., their small, five-pound portable 
recorder is sold by Technicolor. But an even smaller re- 
corder, using the same CVC format, will be marketed in the 
U.S. in 1983 by Grundig. Grundig, a popular brand in 
Germany, has been selling their five-pound VP-iOO suc- 
cessfully in Europe. It measures only 4 '/j x 2% x finches 
and can be easily mistaken for a portable audio-cassette 
player; among its features are variable speed and freeze 
frame. 

Lights, camera... 

The producer and director in us all will appreciate the 
features found on advanced color cameras. General Elec- 
tric *s two newest cameras, for example, both feature automa- 
tic focusing, relieving the cameraman of that chore. The 
more expensive of the two. the model ICVC3035E, which 
sells for $1350, uses a Newvicon-siyte pick-up tube that is 
designed to reduce "picture lag" — the tendency of an image 
to persist, thus streaking when the camera pans away from it. 
In addition, a control panel on the camera gives the operator 
fingertip command of fade- in/ fade- out between scenes, and a 
built-in character generator capable of adding titles of up to 
60 characters. 

An exciting bit of news is the development of advanced 
solid-state imaging devices. Those, it is hoped, will even- 
tually replace the power-hungry and cumbersome image 
tubes found in most of today's cameras. The heart of 
Hitachi's VK-C20Q0 color camera, for instance, is a one-lC 
MOS image-sensor. That sensor, which is about the size of a 
postage stamp, consists of wafers of color filters over an 
intricate grid of semiconductor material. The material 
appears to be impervious to the bum-in that many cameras 
suffer when the lens is directed at a bright light. With its 
electronic viewfinder, the compact camera weighs only 3% 
pounds, but carries a heavy price tag — about $2,000. 

Another type of solid-state image sensor is a CCD (Charge 
Coupled Device). NEC, for one, is currently developing a 
CCD color camera. The CCD in that camera will consist of a 
mosaic of 384 x 490 picture-elements and is expected to 
produce 250 horizontal lines of resolution. And, while the 
cost of cameras with solid-state image sensors will initially 
be very high, as manufacturers find ways to produce those 
sensors more efficiently, that cost should drop significantly. 

For the do-it-yourself recordists, several new accessories 
can be very helpful for producing more varied programming. 
Although converters that let you videotape 35-mm slides for 
home-spun travelogues have been available for some time 
now, Sony has introduced a more advanced version, the 
HVT-SOOO (SI79.95), that gives you the option of doing the 
same with print film negatives when used with their model 
HVC-2400 (SI 250) color camera. That camera converts the 
negative images to positives before they're recorded using a 
standard color video-camera. 

More dramatic and professional productions can be done 
using Sony's new HVSI20K special-effects kit, which con- 
sists of a model HVS-2020 black-and-white camera, model 
HVS-2000 special-effects generator, graphics aids, etc. If the 
kit is used with a color VCR-camera. you can superimpose 
either titles and graphics (from a six-color palette), or any 
image from the black-and-white camera, over the color- 
camera image. A slide-control fades titles in and out for quite 
a professional look. The generator also lets you alter color 






to six different cc 

interesting "sci-fi" footage — as does electronic black-and- 
white reversal. The kit. which should be available by the time 
you read this, is expected to sell for around $550. 

Anyone with real creative talent will want to be first on the 
block with the Video Scribe electronic color-video titler 
(S795), from Comprehensive Video Supply Corporation. 
You can be a real artist, using the device's 80 letters, numb- 
ers, and graphic elements, all addressable by a flat- 
membrane keyboard, to draw colorful titles and animation 
sequences in 8 colors — red, green, yellow, blue, buff, pow- 
der blue, orange, and magenta. Graphic output goes directly 
to the video input of your VCR. 

Videodiscs 

Videodiscs aren't generating all of the excitement they did 
about a year ago, but the two'current formats, RCA's CED 
and Philips* LaserVision optical format, have been making 
some news as more consumers are selecting videodiscs as an 
alternate program source. 

New on the scene are stereo CED players from RCA, 
Toshiba, and Hitachi. RCA now offers two stereo models, 
both of which contain CX noise-reduction decoders (stereo 
CED discs are CX encoded). The top-of-the line SGT250 
sells for about $449. That model features infrared remote 
control and an automatic start function, which replaces the 
front-panel control lever. Toshiba offers a S90 accessory that 
allows owners of their monaural CED-players to get the full 
benefit of CX-encoded stereo discs. 

The LaserVision group also has chosen CX noise- 
reduction. Two North' American Philips companies (Mag- 
navox and Sylvania) have newly styled stereo LaserVision 
players, featuring remote controlled random frame-access 
and special effects. Those players sell for about $750 and are 
made for N.A.P. by Pioneer. 

LaserVision backers are still looking toward the future 
with the knowledge that their optical videodisc-players can 
be mure than simple playback devices. North American 
Philips (Magnavox and Sylvania) has been demonstrating 
how their players can be used interactively with home com- 
puters. Interfaces exist now that allow computers like the 
Apple II and Texas Instruments TI-99/4A to control a video- 
disc player's search and frame-access functions. Soon, we're 
likely to see very realistic video-game-type interactive video 
based on such a setup. The use of a videodisc will allow for 
realism unmatched by any other home or arcade game. 

Video separates 

With all of the new video sources available, you need 
something to use for display. That display device is, of 
course, your home television set — but even it is undergoing 
some major changes. For one thing, more and more sets are 
including separate video and audio input jacks in addition to 
the antenna-input terminals. Previously, the video and audio 
signals from a VCR or other video source had to be fed into 
an RF modulator, with the modulator's RF-output fed to the 
set's antenna terminals. The set would then demodulate the 
RF signal to extract the audio and video information. The 
addition of the separate audio and video inputs skips all of 
those steps and eliminates the losses caused by them, 

Even more significant, however, is the trend toward video 
separates or components. In a component TV-system, the 
TV set is broken up into separate units: just how it is broken 
up varies from manufacturer to manufacturer, but often the 
the system is made up of a separate video monitor, tuner, 
controller/switcher, and speakers. The monitors used in 
component TV-systems are capable of high-quality displays, 
but there is a premium to pay for that quality, and for the 
flexibility that those units can offer. For instance. Pioneer's 
Foresight 1 9-inch monitor lists for about S850, while their 
25-inch monitor lists for SI 500; the companion mner for 
those lists for about $500. Also, you should bear in mind that 




AMONG THE FEATURES of this VP-SOO CED videodisc player are stereo 
audio and CX noise reduction. 

the displayed video can only be as good as what is input. 

But, on the positive side, with a component approach to 
video you have the flexibility to build your system one piece 
at a time. With Sanyo's Pro-Ponem scries, for instance, you 
can start with their model AVM195 19-inch monitor ($600) 
and their model AVT95 tuner/controller ($400). The audio 
outputs can be fed to a separate stereo audio-amplifer and 
played through stereo speakers: the monitor also has its own 
built-in five-watt-per-channe! stereo amplifier. 

Zenith takes the component approach a bit farther. In its 
Hi-Tech system, all of the components feed into a central 
source selector, the model CV-540. That is one system in 
which the tuner and selector are separate units. The tuner 
here, the model CV-51G lists for $279.95, and features an 
infrared remote control. Getting back to the source selector. 
that $169.95 component can accept up to six video and audio 
inputs. The video inputs and mono audio-inputs are routed by 
the selector to the system's model CV-1 950 1 9-inch monitor, 
which lists for 5469.95: stereo audio-inputs are routed to a 
20-watt-per-channel stereo amplifer that lists for S 149,95. 
That amplifier, the model CV-520. is designed specifically 
for the component TV -system; some manufacturers simply 
use one from their standard audio line. The amplifier also has 
phono and auxiliary inputs for adding hi-fi audio sources to 
your system. 

Like many of the other new component-TV monitors, the 
Zenith monitor has an RGB (ired-Green-Blue) input. While 
such outputs are currently available on only a few consumer 
products, such as the IBM Personal Computer, they offer a 
great advantage. Unlike video-modulated RF(such as broad- 
cast TV) or composite video signals, an RGB signal is fed 
directly to the video amplifiers, bypassing many stages of 
lossy signal conversion. With an RGB input, most 
component-TV monitors are capable of high-resolution dis- 
plays. 

A component-TV system, with its stereo amplifiers, 
speakers, and controller functions sounds much like a stereo- 
audio setup. In fact, it's getting harder and harder to classify 
entertainment as either all video or ail audio: instead, it's 
simpler to consider the two as part of a broader home- 
entertainment category. Consider, for instance, Jensen's 
model A VS 1500 audio/video receiver: it's an AM/FM- and 
TV-receiver, as well as a stereo amplifier, all in one package. 
The AM/FM receiver section features a synthesized AM/ 
FM-tuner and a digital frequency-readout. On the TV side, 
there's a 133-channel (including cable channels) TV tuner 
and National Semiconductor's DNR (Dynamic A/oise deduc- 
tion) circuit. The amplifier has an output of 50-watts-per- 
channel. The unit lists for $990. Two companion monitors 
are available — the 19-inch model A VS-3J 90. which lists for 
$800. and the 25-inch model AVS-3250. which lists for 
$1030. 

Teknika is another company that blends audio and video 
into the same components. Their $1200 ATV-I9 system 
consists of a 19-inch monitor. AM/FM/TV tuner, and 2 
speakers. A 25-inch monitor is also available. 

Tiny TV's 

There's been a great deal of interest in small-sized TV and 
this year the first commercial flat screen (or pocket) TV's 
may become available. Sony's 2-inch diagonal screen 
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POCKET-SIZED TELEVISION, such as (he Sony Watchman shown hare, 
may finally become available this year. 

Watchman uses a new picture tube design which places the 
electron gun below and parallel to the screen surface. The 
scanning electron beam is magnetically "bent" to nil the 
screen at a perpendicular; the result is a' TV only 1 'A inches 
thick. The estimated retail for that set is around S300. 

Sinclair, developers of another bent electron-beam flat 
I V-iube. may get their 3-inch TV on the U.S. market soon; 
its pnee is expected to be in the SIOO range. Both the Sony 
and Sinclair tubes are black-and-white only. 



The LCD flat-screen display is still under development, 
but may be still a year or two away. Seiko has been demon- 
strating a prototype of a wristwatch TV. Only the LCD 
screen is worn on the wrist. The bulk of the receiver, includ- 
ing an FM-stereo receiver, is housed in a vest-pocket sized 
unit. 

Turning to small-sized color TV. Panasonic is offering 
what may be the world's smallest color TV/monitor; its 
CT-33II sells for $499.95 and features a screen size of just 
2.6 inches. It even has separate audio and video input i 

Projection TV 

From the very small, we turn to the "giants" of home 
video— projection TV. More companies are heading toward 
one-piece, rear-screen projection systems. They are typically 
more expensive than front-projection units, but recent scal- 
ing down of chassis size, as RCA has done for example, 
allows 40- to 45-inch screens to be placed in a cabinet that 
takes up no more floor space than a console TV, New for this 
year are many cabinet styles and sizes from General Electric, 
Mitsubishi, NEC, Panasonic, Quasar, Sharp, and Sony, to 
name a few; prices for those are in the S3.000-S-4 ,000 range. 
Many like GE's new Widescreen 40 feature built-in stereo 
amplifiers and twin, two-way speakers. 

It may sound odd to put the words projection and portable 
together, but Kloss Video Corp has developed a portable (i.e. 
movable) projection-TV called the Novabeam Model Two. 
The unit is about the size of a 19-inch portable TV i though 
only 12-inches deep), and opens to project a 5-foot diagonal 
image on any wall. Room lighting needs to be controlled for 
best viewing, yet the ability to use a plain wall as a screen 
allows the unit to be played anywhere in the house and makes 
the viewing angle much less critical. Assuming that most 
projection-TV buyers have VCR's with TV tuners. Kloss 
eliminated the tuner completely from that model, which 
helped keep the price to about $2200. 

It appears, then, that there's more available in video this 
year than ever before. The so-called video revolution is 
continuing, and it's getting easier all the time to become a 
part of it. R.E 
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LIST OF MANUFACTURERS 

Canon U.S.A., Inc. 

One Canon Plaza 

Lake Success, NY 1 1 042 

Comprehensive Video Supply Corp. 
148 Veterans Dr. 
Northvale, NJ 07647 

General Electric 
Portsmouth, VA 23705 

Grundig AG 
Kurgartenstrabe 37 
Furth, W. Germany 8510 

Hitachi 

401 W. Artesia Blvd. 

Compton, CA 90220 

Jensen Sound Laboratories 
4136 N. United Parkway 
Schiller Park, IL 60176 

JVC 

41 Slater Drive 

Elmwood Park, NJ 07407 

Kloss Video Corporation 
1 45 Sidney Street 
Cambridge, MA 02139 



N.A.P Consumer Electronics Corporation 
I-40 and Straw Plains Pike 
KnoxvillB, TN 37914 

Marantz 

20525 Nordhoff St. 
Chatsworth. CA 91311 

Mitsubishi 

7045 N. Ridgeway Ave. 

Lincolnwood, IL 60645 

NEC Home Electronics 

1401 W. Estes Ave. 

Elk Grove Village, IL 60007 

Panasonic 

One Panasonic Way 

Secaucus, NJ 07094 

Pioneer Electronics 
1925 E. Dominguez St. 
Long Beach. CA 90810 

Quasar Co. 

9401 W. Grand Ave. 
Franklin Park, IL 60131 

RCA 

600 N. Sherman Dr. 
Indianapolis, IN 46201 



Sanyo Electric Inc. 
1200 W. Artesia Bivd. 
Compton, CA 90220 

Sharp Electronics Corp. 

10 Sharp Plaza 
Paramus. NJ 07652 

Sinclair Research, Ltd. 

50 Staniford St. 
Boston, MA 021 14 

Sony 

1 Sony Dr. 

Park Ridge, NJ 07656 

Technicolor 

299 Kalmus Dr. 
Costa Mesa, CA 92626 

Teknlka 

1633 Broadway 

New York, NY 10019 

Toshiba 

82 Totowa Rd. 

Wayne, NJ 07470 

Zenith Radio Corporation 
1000 Milwaukee Ave. 
Glenview, IL 60025 
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VIDEO ACCESSORIES 

With the three devices described beiow, there's no need to put up with poor-quality video- 
tapes any longer. While they can't work miracles, they can make an amazing difference 

in the recorded image. 



GORDON McCOMB 



THERE WAS A TIME NOT TOO LONG AGO WHEN THE AMA- 

teur video enthusiast endured videotapes with poor or 
shifted colors, fuzzy details, and picture instabilities. But 
as the home-video industry has grown to include millions 
of owners of videocassette recorders (VCR's), add-on 
components have been introduced to help clear up the 
annoying color, detail, and picture problems that have 
plagued videophiles for years. 

There are three video components that no top-quaJity 
video system should be without {at least not for long): a 
color processor, an image enhancer, and a sync stabilizer. 
Color processors can shift, exaggerate, even delete the 
color information on signals from a tape, disc, camera, or 
any other standard NTSC format video source. Image 
enhancers improve the high-frequency response and help 
restore clarity and sharpness to old tapes, dubs, and less 
than perfect video equipment. The vertical sync pulses on 
many pre-recorded videotapes have been altered in an 
attempt to prevent unauthorized VCR-to-VCR duplica- 
tion. Unfortunately, the circuitry in some TV's can't 
handle those altered sync pulses. That results in vertical 
hold instability and horizontal 'tearing' of the picture. To 
eliminate the problem, sync stabilizers are used to restore 
the altered sync pulses to their original shape. 

Let's examine each of those components further, and 
discuss the ways they can be used to improve your video 
pictures 

Color processors 

Color processors enable full manipulation of the color 
and brightness components of any standard NTSC video 
signal. Colors can be shifted so that reds become green, 
greens become blue, and blues become red. The intensity 
of the image and colors can also be modified. A videotape 
with washed out colors can be rejuvenated by increasing 
the chroma or color controls on a color processor. 
Special effects such as fading from a black-and-white to a 
full color scene can also be created. 



The main function of the color processor is to correct 
for errors in the brightness, color, and tint of video sig- 
nals, particularly with equipment lacking color and tint 
controls, as when dubbing between one VCR to another. 

Three important fundamentals must be considered 
when reviewing the operation of television signals and 
color processors. Those fundamentals are luminance, 
hue, and saturation. The luminance signal occupies a 
bandwidth of to 4. 2 MHz, and includes all the brightness 
information seen in a black-and-white or color-TV pic- 
ture. 

Hue (adjusted by the tint control on most color-TV 
sets) is the actual colors (red, blue, green, etc.) seen in a 
picture. Saturation (adjusted by the color control on most 
color-TV sets) is the degree to which a hue is diluted by 
white light, enabling differentiation between vivid and 
weak shades of the same color. For example, a vivid blue 
is a saturated hue; a pastel blue is an unsaturated hue. 

A color-TV picture consists of hue and saturation in- 
formation, in addition to the black-and-white luminance 
information. The combination of hue and saturation is 
called chroma. The chroma signal is transmitted as a 3.58 
MHz subcarrier of the luminance signal and consists of 
two color-difference signals, designated 1 and Q. The 1 
signal determines the saturation, and the Q signal de- 
termines the hue. The I signal is transmitted as an ampli- 
tude modulation of the 3.58 MHz subcarrier signal, and 
has a bandwidth of to 1 .5 MHz. The Q signal frequency 
modulates the 3 . 58 subcarrier, and has a bandwidth of to 
.5 MHz. A 3.58 MHz color-burst signal is inserted after 
every horizontal sync pulse in the composite video signal. 
The color-burst signal is used to synchronize the phase of 
the 3,58 MHz oscillator in the TV receiver, enabling 
proper color demodulation. 

The instantaneous phase angle of the modulated chro- 
ma signal, with respect to reference color burst, controls 
the hue. The variations in the amplitude of the modulated 
chroma signal, in relation to the corresponding brightness 
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Showtime's W-777P color processor, like nearly all 
video components made by Showtime and others, operates 
wiih a demodulated composite video signal. To use the color 
processor with an RF signal (from the RF output of a VCR or 
from an antenna downlead . for example) the signal must first 
be demodulated by use of an RF demodulator. An RF mod- 
ulator or converter is then used to remodulate the processed 
video to a suitable RF channel (usually Channel 3 or 4) for 
reception on a standard TV set. Most VCR's have separate rf 
in/out and video in/out connections, and in some instances, 
an RF demodulator and RF modulator may not be required. 



THIS COLOR PROCESS OH horn Showtime Video Ventures features In- 
dependent chroma and burst amp controls. 

or luminance level of the scene, determines the saturation of 
the color. 

Color processors can manipulate the amplitude and phase 
of the chroma signal, and thus can vary the tint and saturation 
of any scene. Old movies, either recorded or broadcast with 
weak color, can be rejuvenated by boosting the amplitude 
(saturation) of the chroma signal. Poorly taped home movies 
with incorrect colors can be corrected by altering the phase 
angle of the modulated chroma signal. Of course, there is no 
way to selectively boost, retard, or shift only certain colors 
with this type of color processor. If skin tones are excessively 
yellow, shifting the scene to normalize the skin color may 
also change the color of blue swimsuits to green. But those 
side effects, usually slight, are more than compensated for by 
the overall improvement of the video image. 




AN RF CONVERTER or modulator Is used to modulate separate audio and 
video signals for viewing on a standard TV. 




A TRUE PROCESSING AMPLIFIER, this unit from Vldicrart allows full 
control over both the color and sync of the video image. 

Operating a color processor, like the one manufactured by 
Showtime Video Ventures (2715 Fifth Street, Tillamook, 
OR 97141), is relatively easy. Showtime's color processor, 
model W-777P . sells for S377 and uses a mode switch along 
with four front-panel controls for manipulation of the bright- 
ness, color saturation, and tint of a TV picture. 

The luma control determines the relative amplitude of the 
luminance signal being processed. Decreasing the luma con- 
trol darkens the scene; increasing the control brightens the 
scene. Color saturation is determined by the chroma and 
burst amp controls. The chroma control adjusts the ampli- 
tude of the color subcarrier with respect to luminance (hence 
the luma and chroma controls are interactive), and so alters 
the degree of color intensity. A burst amp control, unique to 
the W-777P, adjusts the color-burst amplitude without 
actually affecting the subcarrier level itself, and is used as a 
fine adjustment for resolution and proper skin tone. Rotating 
the burst phase control counter-clockwise a quarter-turn 
shifts reds toward blue, blues toward green, and green 
toward red. Rotating the burst phase a quarter-turn clock- 
wise will have the reverse effect. Secondary and com- 
plementary colors undergo a similar change. Switching the 
mode switch to monochrome squelches the color-burst sig- 
nal, rendering a black-and-white picture. 



SYNC STABILIZERS, such as thlsono from VldicratL are used to eliminate 
side effects caused by tape-duplication prevention schemes. 

Image enhancers 

Image enhancers are used to improve the detail and sharp- 
ness of programs viewed off-fhe-air, while recording or 
playing videotapes, and during tape-to-tape duplication. Im- 
age enhancement involves boosting or accentuating high- 
frequency video signals, thus increasing overall detail. 

The picture displayed on a TV screen is produced by 
varying the intensity of an electron beam (or three beams in 
the case of a color TV) as the beam sweeps across from left to 
right, and from top to bottom on the face of the picture tube. 
Extremely fine detail and outlines require the beam to vary its 
intensity more often — up to several million times per second. 
The smaller the detail in the image, the higher the frequency 
required to produce it. Likewise, the sharper the outline of an 
object, the faster the beam must cycle from light to dark or 
vice versa. Again, high frequencies arc involved. 

The bandwidth of the TV luminance (brightness) channel 
is from to 4.32 MHz. However, high frequencies are often 
distorted and rolled off by the less than perfect circuitry used 
in most home VCR's and TV sets. That combined with the 
maximum bandwidth of most VCR's of about 2.0 MHz. 
leaves only a to 2 MHz bandwidth for all the picture detail 
and information displayed in any given video frame. Re- 
duplication of a videotape — three of four generations from 
the original — will yield a muddy, hardly discernablc image 
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THE SHARPNESS AND DETAIL of both recorded and broadcast video can be Improved by using i 
Image enhancer. 



where only the largest objects can be recognized. 

The easiest way to think of an image enhancer is to look at 
it as a video version of an audio-frequency equalizer. But 
instead of dealing with audio frequencies, video image 
enhancers handle frequencies of 1 .0 MHz and beyond. By 
boosting high-frequency signals, much in the same way as an 
equalizer or treble control boosts audio high frequencies, 
sharpness and detail can be improved. Low-freqency signals 
(0 to .5 MHz) are ignored by the image enhancer as they do 
not contain any detail or sharpness information, 

Most image enhancers split the high-frequency signals 
into separate bands by using a comb filter, then selectively 
amplify the signals giving them an extra boost. Preshoots and 
aftershoots are added to the signal, driving the signal transi- 
tions (dark-to-light and lighi-to-dark) at a steeper amplitude 
than normal. That helps eliminate the sou edges in light-to- 
dark and dark-to-light transitions in the picture. 

Of course, an image enhancer cannot produce something 
that isn't there in the first place. If the delineation of each 
blade of grass no longer exists in the image recorded on a 
videotape, no enhancer — no matter how well designed or 
made — will restore the lost detail. 

Boosting the high-frequency content of a video signal also 
brings out noise, seen as snow. Most enhancers incorporate 
noise-reduction circuitry in addition to the main enhance- 
ment circuitry. The noise- reduction circuit reduces the level 
of enhancement to compensate for the introduction of snow, 
and usually works in direct opposition to the enhancement 
circuit. Noise, usually of high-frequency content, has a low- 
er amplitude than most desired signals. Noise reduction 
circuitry is designed primarily to suppress low-amplitude, 
high-frequency signals . 

For example, Vidicraft's (Box 13374, Portland. OR 
97213) Detailerl (selling for approx. Si 49) and Demiler I! 
(selling for approx. S295) incorporate a vnx control that 
suppresses noise. It performs the opposite function of the 
detail control, but uses a different set of amplitude 
thresholds, thus removing a majority of the increased noise 
and a smaller portion of the enhanced signal. There are 
trade-offs to be considered when using an image enhancer, as 
excessive noise cancellation can totally counteract all efforts 
to enhance detail. The proper enhancement level for any 
given program, with relation to detail and snow, is performed 
by interactive adjustment of both the enhancement and noise- 
reduction controls. 

Connecting an image enhancer to a video system is similar 
to the hook-up procedures for the color processor, in that all 
units on the market can accept demodulated video signals 
only. Depending on the installation, RF modulators and/or 
RF demodulators may be required. 



The operation of an image enhancer, such as the Detailer 
11 from Vidicraft, uses several knobs for enhancement con- 
trol. The detail control is used to compensate for detail loss 
encountered in VCR recording and playback. It can be used 
to exaggerate detail before the signal is recorded (and so 
precompensating for high frequency roll-off inherent in 
home VCR's) or to help restore a VCR signal on playback. 
The sharpness control increases the overall sharpness of the 
picture whether the signal be from a tape, camera, videodisc, 
or off-the-air. The sharpness control is adjusted for max- 
imum edge detail without creating false, black outlines. The 
vnx control (also called core, noise suppress, or noise 
cancel on some other models and brands) helps reduce snow 
and other low-amplitude, high-frequency interference — 
however, at the expense of detail. It's function is very much 
opposite that of the detail control and is most helpful when 
sharpness-only enhancement is used. Normally, fine adjust- 
ments of all three controls must be made to obtain the best 
results, and the settings must be optimized foreach program. 

It should be noted that image enhancers improve the hori- 
zontal resolution of a video image — that is, fine details that 
occur from left to right in a TV picture. Image enhancers, 
unfortunately, aren't tested for any given horizontal resolu- 
tion standard or minimum, since the quality of the original 
program will determine the results achieved by the enhancer. 

Sync stabilizers 

Many pre-recorded videotape program distributors, to 
protect against unauthorized duplication of their product, 
have altered the vertical sync pulses recorded on their 
videotapes. That technique, most often called Copy guard, 
(although similar systems with different tradenames are 
available) disables the sync circuits in a VCR. However, 
several side effects of sync alteration can appear on the 
screen of a standard television receiver. Copyguarded tapes 
have a tendency to make the picture on a TV screen roll and 
shake, as well as '"tear" at the uppermost portion of the 
picture. Adjusting the vertical-hold control on the TV can 
correct for most of the problems, but many of the newer sets 
often have the vertical-hold control mounted inconveniently 
on the back of the chassis, or may even lack a vertical-hold 
control altogether. 

Sync stabilizers restore the vertical sync pulses and pro- 
vide* sync stability to TVs and VCR's. In the NTSC broad- 
cast standard used throughout the United States (as well as 
Canada. Mexico, and Japan), an electron beam scans 525 
horizontal lines 30 times each second. Every picture then 
consists of 30 frames composed of 525 vertically stacked 
lines . The scanning process is actually done in a 2: 1 interlace 
pattern . so 262 . 5 I jnes are scanned in one pass over the tube , 



and the second lbl.5 lines in a second pass. The scan lines of 
the first pass or field is comprised of all the odd-numbered 
lines; the second Field is comprised of all the even-numbered 
lines. 

When the beam reaches the bottom of the screen after each 
ield, it is then directed to retrace back to the top of the 
screen, and repeat the scanning process again, The syn- 
chronization pulses required for the circuit to direct the beam 
to the top of the screen arc contained in the vertical blanking 
interval. 

Within that vertical blanking interval, six vertical sync 
pulses, bracketed on both sides by equalization pulses, are 
used to trigger the vertical sync circuits in the receiver f those 
pulses are at one-half the normal horizontal line rate). Ver- 
tical sync pulses have extremely long duty cycles of 87% (the 
longest duty cycle involved in TV sync timing). In most 
TV's, only one vertical sync pulse is required to trigger the 
vertical-sweep circuits. In VCR's, however, nearly all of the 
vertical-timing pulses are required to ensure full sync stabil- 
ity while recording. 

Sync-alteration techniques, (again, there are numerous 
types currently in use), normally pass just one pulse — the 
remaining five pulses are changed or distorted. 

Nearly alt sync stabilizers currently on the market, such as 
MFJ Enterprise's (921 Louisville Rd., Starkville, MS 
39759) model 1400 (selling for approx. $80), reshape the 
vertical sync interval to the point where a stubborn TV or 
VCR will trigger properly. A timing circuit is normally used 
that triggers when the circuitry in the stabilizer detects the 
first vertical sync pulse. The stabilizer circuit then generates 
a single long pulse equal to the norma! vertical sync interval 
(three horizontal lines long), overriding the altered signal 
produced by the tape. The sync stabilizer has a frequency 
adjustment to allow the unit, to match its frequency with that 
of the incoming vertical sync pulses. 

The actual half-line equalizing pulses of the vertical blank- 



ing interval are lost by use of most sync stabilizers, meaning 
that the horizontal sync circuits in the TV lack a timing 
reference for three lines in each field, which can cause 
horizontal sync toss during the vertical blanking interval. 
This can create some picture instabilities as well as horizontal 
tearing at the top of the screen. Only one sync stabilizer, the 
Showtime Video Ventures' mode! W-170P. recreates the 
pulses contained in the vertical interval. Usually, however, 
simply adding one long pulse to the vertical interval com- 
pensates for most of the serious side effects caused by Copy- 
guard or similar encoding, and produces a relatively stable, 
jitterless picture. 

Sync stabilizers work only with demodulated video sig- 
nals, although some units are now available with built-in RF 
modulators. To use a video-only stabilizer, the video out 
jack on the VCR is connected to the video in on the stabilizer. 
An RF modulator is then used at the output of the stabilizer. It 
should also be noted that video processor components can be 
combined in one installation along with a sync stabilizer. 
Normally, there are no restrictions as to the order in which 
the components should be placed in the signal path. Be 
certain, however, that a sufficient video level ( 1 volt peak-to- 
peak) is supplied to the input of each component. Many video 
accessories incorporate distribution amplifiers (some with 
adjustable gain) that can be used to overcome excessive 
signal loss when passing the signal through several com- 
ponents. Video distribution amplifiers are available sepa- 
rately as well. 

Quite a few video components have provisions whereby 
more than one input source can be connected to die unit at one 
time. A front-panel switch is used to select the desired input. 
Additionally , many units have several outputs allowing for 
multi-point signal distribution. 

Operating a stabilizer requires the user to adjust one knob, 
the stabilize control. The control is usually readjusted for 
each tape viewed. r-e 
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HOW TO CONNECT 
VIDEO COMPONENTS 

Watching TV is no longer a matter of simply turning on the set and sitting back. Here's a 
look at some devices and ways to take the nuisance out of what should be a pleasure. 

GARY McCLELLAN 



THANKS TO CABLE AND SUBSCRIPTION TV, TV GAMES, AND 

personal computers, television is becoming more interest- 
ing and useful than ever before — not to mention a lot more 
fun. Furthermore, VCR's (Video Cassette Recorders) and 
videodisc players are making available to us an even wider 
range of entertainment. And, on the horizon, there is the 
promise of interactive videotex, which can allow us to 
shop and be informed from the comfort of our living 
rooms. 

Hooking up all the equipment needed to an existing TV 
set can become a bit confusing, especially if several 
devices are involved; this situation is becoming more and 
more common these days. Most people start out with a 
VCR, and over a period of time add other equipment, 
turning a TV set into a video system. Perhaps there's a 
cable box with a decoder for sports and movies; then a 
programmable TV -game for the kids, a personal compu- 
ter for Dad, and so on. 

The result is often a rat's nest of wiring centered around 
a complicated switching arrangement. And, while vow 
may understand it, it can make life very difficult for other 
peo'ple who use the system, especially if they have to 
change cables! Also of concern is the fact that every 
connection in that maze of cables causes signal losses that 



can degrade picture quality. What's needed is an easy and 
simple way to mate all that new equipment with the TV 
set. creating a true integrated video-system that's easy to 
use and provides the highest quality possible. 

In this article we'll discuss how to connect additional 
equipment to your TV set. We'll start with the simple 
addition of a VCR and build up to a "full house \ ideo 
system featuring almost every device you are likely to 
want. We'll finish up by adding useful accessories such as 
cameras, enhancer/stabilizers^ commercial editors, and 
others. 

The hookups described will bring many benefits. For 
example, your video system will be easier for the family to 
use (no cable swapping), and there will be fewer con- 
nections and less signal loss. All you have to do is to read 
through the article to find the descriptions that best match 
your equipment, and then follow the diagrams to hook it 
up. It's as easy as that! 

Of course, it isn't possible to cover every possible 
combination in this short space; there are just too many 
variations. Instead, we'll concentrate on the ones that 
most people are likely to use. With a litde thought you 
should be able to adapt those ideas to your particular 
situation. 
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try out the in-stock selection of 

Heath/Zenith microcomputers, 

peripherals, accessories 

and software. 






Now available at your nearby Heathkit 
Electronic Center, or through the Heathkit 

mail order catalog. 

You get more with a Heath/Zenith per- 
sonal microcomputer system! We offer: 




K J Microcomputer 
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1. Proven, high-performance hardware: Thousands of 

our microcomputers are proving themselves daily, in the field. 

2. Vast software library: Three operating systems 
(including CP/M), languages, word processors, 

an electronic spreadsheet, versatile utilities and the 
500-program Heath Users' Group software library. 

3. Self-instruction courses: Evaluation and program- 
ming courses from Heathkit/Zenith Educational Systems. 

4. Service support: Before and after the sale - . 
consultation by phone, carry-in service. 

Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 



Heathkit 

ELECTRONIC CENTERS* 

See the white pages ot your telephone book f< 
for store locations and telephone numbers. I 




• Units of Veritechrwlogy Electronics Corporation in the LI S 



Or if you prefer, send to the address below for a 

FREE catalog: 

Heath Company In Canada: Heath Company 

Dept 320-964 1480 Dundas St. E. 

Benton Harbor. Ml 49022 Mississauga, ONT L4X 2R7 

Please send my free catalog, describing your complete line 
of microcomputer products! 



Address. 



CP-214 



. State. 



Zip- 
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Basics 

Before you do anything, there are few simple rules to 
remember when making these hookups, and they boil down 
£0 one thing — go first class, inside and out. Lots of people 
will spend a thousand dollars or more for a VCR, $15 and up 
per month for subscription-TV service... and then use a 15- 
year-old antenna and rotten cables. Naturally, they get angry 
when their expensive equipment performs poorly. The mora] 
is to save a little extra cash for a new antenna and lead-in. If 
you don't, you'll wind up paying for your "economy" with 
poor reception. Read the following basics, and apply them to 
your own situation. Make any improvements required. 

Start outside with the TV antenna and lead-in, if you use 
them. They are often overlooked because rooftop mounting 
makes antenna inspection an unpleasant chore. Yet. if your 
antenna and lead-in have been up 4-5 years or longer, you 
ma\ not be getting the best picture possible. Why? To begin 
with, the sun's heat and ultraviolet radiation degrade the 
insulators and lead-in, which means increased signal-losses. 
Also, soot deposits and humidity will cause breakdown of the 
cable insulation, and wreak havoc with connections. The 
result is predictable; more losses and noisy pictures! And, in 
extreme cases, corroded connections, combined with a near- 
by GB or ham transmitter, will invite interference. So if your 
antenna and lead-in are four years old or more, check them 
out carefully, and replace them if necessary. The same goes 
for lightning arrestors and guy wires. 

If you are going to replace your lead-in, you should use 
coaxial cable, rather than twin lead. For one thing, it tends to 
reduce noise pickup, and for another, it is more compatable 
with the newer equipment. In my own case, using coaxial 
cable cut ignition-noise pickup noticeably and reduced ghos- 
ting; the extra cost was worthwhile. 

Once the antenna and lead-in nave been taken care of, the 
antenna should be carefully oriented for the best picture- 
quality on all channels. Often that requires a compromise, 
but with patience, things can be worked out. Of course if you 
have a rotator, antenna positioning will be no problem! 

Go first-class inside the house, too. The lead-in cable 
should be routed to the area where the video equipment is 
located, and F-type connectors used. If necessary, use a 
VHF/UHF signal-splitter between the cable and TV set. 

Now turn your attention to the TV set you will be using. It 
should be in good condition and provide a good color picture. 
Adjust the fine-tuning control for the best sound and picture 
quality. If you don't get a good picture and sound, repairs or 
adjustments may be required; have them made. You should 
then be getting first-rate results, and will be ready to add 
other equipment. 

You are going to need baluns (impedance-matching 
transformers), short lengths of cable with F-type connectors 
on each end. and other parts. Refer to Table I for a list of 
parts of this sort that you will probably require. 

Adding a VCR 

Video cassette recorders (VCR's) are very popular, and 
thanks to decreasing prices, are becoming quite widespread. 
Figure 1 shows a simple VCR/TV hookup. The antenna cable 
connects to a VHF/UHF splitter that goes to the VHF and 
UHF inputs or the VCR, From the VCR. separate cables are 
connected to the antenna inputs on the TV set. 

Several remarks concerning that arrangement are in order. 
First, many older TV sets have balanced 300-ohm antenna 
inputs. To use the cable hookup shown, a 75-300-ohm 
matching transformer (balun) will be needed between the 
75-ohm RG-59 cable and the TV set's VHF terminals. Don't 
try to do without the transformer or you may get a noisy 
picture. Second, some early VCR's don't have UHF output- 
terminals. If that's so in your case, run a short length of 
300-ohm i win-lead from the VCR's UHF input-terminals to 
the UHF antenna-input on the TV set. 



Adding CATV/MATV 

In some parts of the country, cable TV (CATV) or master- 
antenna TV (MATV) takes the place of an outside antenna. 
Figure 2 shows a hookup for such systems. Note that the 
switch box is not required if just one of those services is 
available. 

Your setup may differ somewhat from the one shown, but 
can probably be handled in a similar fashion. For example, 
your area may have CATV and still permit outside antennas. 
If that's the case, just substitute the antenna cable for the 
MATV connection to the switch box, 

Subscription-TV service has become popular, thanks to its 
uncut, no-commercials, format of movies and sporting 
events and the fact that the programming is sent over the air 
and no cable-service is required. Figure 3 shows two simple 
ways to connect a subscription-TV decoder to your VCR and 
TV set. 

The hookup shown in Fig. 3-a will work well except for 
one thing: when the decoder is turned on, the VCR or TV will 
receive only the decoder! That can be a problem if there are 
two good programs broadcast at the same time on 
subscription- and free TV. 

The solution is shown in Fig. 3-b. By adding the a device 
like the Channeiizer (made by Energv Video Corporation, 
20371 Prairie St., Chatsworth, Ca. 91*31 1), it is possible to 
receive all channels without any switching. You can tape one 
program for viewing later, and watch the other program right 
now. Special circuitry inside the unit makes that possible 
without interference, and the decoder output appears on a 
channel unused in your area (channel 3 in mine). 

There may be an unused input on the subscription-TV 
decoder that can be used to connect the output from any other 
video equipment (game, computer, videodisc player, etc.) to 
it. and you can then use those devices without throwing any 
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FIG. 1— CONNECT THE TV ANTENNA to your VCR, and then connect the 
recorder to your TV set. Keep the VHF and UHF signets separate. 
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FIG. 2— A SIMPLE 2-WAY SWITCH wilt allow you to select between two 
TV-signal sources like CATV and MATV. 
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FIG. 3— A SUB5CFUPT10N-TV DECODER In the line usually restricts you to receiving only one channel 
at a time (a). A device like the Channellzer (b) removes that restriction. 



switches. Just set the TV set to your local "vacant channel," 
turn on the equipment, and go. That's great for the non- 
technical members of the family who hate to figure out 
switches! 

Adding other equipment 

Add-on devices like video games, personal computers, 
and videodisc players are rapidly increasing in popularity, 
and making one part of your video system is easy — just use a 
two-position switch as shown in Fig. 4. 

That arrangement does have a drawback; it allows you to 
connect only one device at a time. If you're lucky enough, 
however, to have a device with a VHF antenna-input {per- 
haps a videodisc player), you can "daisy chain" it with 
another device. Figure 5 shows how that kind of hookup can 
be made. You might be able to connect the output of your 
video game to the antenna input of the videodisc player, and 
the output of the player to the switch. Often that method will 
work well, and will eliminate a second switch. However, 
since not all video equipment has an antenna input, that 
hookup may not be practical for you! The solution, then, may 
be a video switch, our next topic. 

Getting sophisticated 

All the hookups described so far have assumed that you 
would be adding just one device to your video system but the 
chances are that, with time, you will be adding several pieces 
of equipment. That can complicate things greatly if you are 
not careful, and you can end up with a rat's nest of cables. 
But take heart; there's a way around that problem. 

This solution is simple enough: Use a multi-position video 
switch to select the output of a particular device for viewing 
on the TV set or for recording. 

Actually, the term "video switch" is a misnomer. Those 
devices actually switch VHF/UHF RF signals, not low- 
frequency video, as their name would imply. However, since 
most manufacturers refer to their products as "video" 
switches, we'll do so, too. 

The switches are sold under various names: Bambi Elec- 
tronic Video Switch from Simple Simon Electronics (387 1 S. 
Valley View No. 12, Las Vegas, NV 89103), Video Orga- 
nizer from Zenith (1000 Milwaukee Ave., Glenview, IL 
60025), and many others. All those products have one pur- 
pose: to switch in'or out a number of program sources with a 
minimum of loss and crosstalk. They neatly replace the array 
of 2-position switches thai are often used, and eliminate 
cable swapping. So. once your video system reaches the 
point where a 2-position switch won't be enough, or where 



HF ANTENNA 



OUTDOOR TRANSFORMER 



VCR 




TV GAME, 

PERSONAL COMPUTER. OR 
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FIG. 4— USE A 2-POSITION switch to select between otf-lhe-alrTV recep- 
tlon and using an add-on video device. 
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IMUST HAVE ANTENNA INPUT! 




FIG. s— "DAISY CHAINING," when you can do It. can reduce or eliminate 
the need (or switches. 

cable swapping is required, a video switch would be a wise 
investment. 

To really appreciate how neatly a video switch simplifies 
cabling, suppose you add a video game, personal computer, 
and a videodisc player to your system. You could make the 
whole thing work by using the scheme shown in Fig. 4 and 
using three 2-position switches. Or, you could daisy-chain 
the devices as shown in Fig. 5. A better way, though, is 
shown in Fig. 6. There, a single video-switch takes care of 
everything and fewer cables and connections are required. 
That' means less fuss in hooking the devices up, and less 
signal loss. But, best of all, using the switch is easy— all that 
you need to do is press the appropriate button to get what you 
want. 
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FIG. 6— A MULTI-POSITION switch will allow you to hook up several pieces 
of equipment to a single receiver easily. 



A lull-house system 

There are many people who take video very seriously, 
and, as a new item is introduced, they will add it to their 
systems. With each addition, the switching becomes more 
complicated, until most video switches become inadequate. 
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FIG. 7— "FULL HOUSE" VIDEO SYSTEM ts easy with an electronic video 
switch. Any Input can feed any output 



The solution to that problem is to select a more versatile 
video switch. 

A setup for those who have "everything" is shown in Fig. 
7. That particular arrangement is based upon the Bambi 
Electronic Video Switch, It can handle up to six inputs, and 
can route the signals from any of those inputs to any of three 
outputs. 

The manufacturer quotes an especially high isolation- 
figure- (65 dB) for the unit, which is important because that 
reduces interference among sources. Interference can occur 
because most inputs to a video switch are on the same 
channel (typically channel 3), and that can cause multiple 
pictures and interference lines to appear on your TV set(s). 
The solution is to use a switch with a high isolation-figure, 
indicated in dB. Watch for that specification when you buy. 

As shown in Fig. 7, an outdoor antenna, subscription-TV 
decoder, VCR, videogame, personal computer and a video- 
disc player provide inputs to the video switch. Those devices 
can be switched independently, and the VCR can tape a 
program while the kids use the TV game and you watch 
another program off the air. A video switch makes it easy; in 
the case of Bambi. just press two buttons and go! 

Selecting a "full-house" video-switch is easy. First, fig- 
ure out how many devices you will be hooking up to your 
system. You will need a video switch with at least that many 
inputs, and — I would recommend — a spare or two. If you 
buy a switch without allowing for future expansion, you'll 
soon regret it. 

There are plenty of video switches on the market, with a 
wide number of inputs and outputs, so scan the ads when you 
get ready to buy a switch. When you have narrowed your 
choice down to a few units, select the one with the greatest 
isolation figure, if those numbers are available to you. Once 
you have a video switch, just hook it into your system as 
shown in Fig. 7. 



Copying 

There are times when it becomes necessary to copy materi- 
al recorded on one VCR onto another. For example, 1 recent- 
ly replaced my Beta- 1 machine with a newer VHS model and 
had to re-record my old lectures and family outings onto 
VHS-format tapes as the new machine couldn't handle Beta- 
format tapes. 

There are two methods that can be used for dubbing 
videotapes. You could use an RF hookup to the antenna 
terminals of the second recorder, but that would put a lot of 
signal-processing circuitry between the two machines and 
cause a reduction in picture quality. A direct- video/audio 
hookup using separate audio and video cables is preferred. 

You may have to make the cables if you can't-buy them 
locally. The audio cable can be standard audio or microphone 
cable with RCA phono plugs, or miniature phone plugs on 
the ends. The video cable should be RG- 1 74 coax with RCA 
phono plugs on each end. The reason for for using coaxial 
cable is to reduce losses. While a very short length of mi- 
crophone cable could be used, it is very lossy and will reduce 
picture definition. 

In some cases you may want to make a copy of an old tape 
that is of poor quality. Sometimes a video enhancer/stabilizer 
can make improvements in the quality, if the tape isn't too 
bad. 

Enhancer/stabilizers are available from a wide range of 
suppliers (many of whom advertise in Radio-Electronics), 
and are very useful. The enhancer section of the device 
boosts— or peaks— the high-frequency portion of the video, 
which makes the picture look better. The stabilizer portion is 
used to stop vertical roll when some commercially available 
tapes are viewed on certain TV sets — especially some of the 
newer ones. Thus, the enhancer/stabilizer can be is a valu- 
able tool when it becomes necessary to copy tapes. R-E 
















How to Design 

Analog Circuits 

—Multi-Stage Amplifiers 



MANNIE HOROWITZ 



For most applications, you'll need more 
gain than you can get from a 
one-stage amplifer. This month, we'll 
show you how to combine one or more 
amplifer stages to get a 
more useful circuit. 




A SINGLE STAGE OF AMPLIFICATION MAY 

provide enough gain for some applica- 
tions, but rarely, if ever, is the gain from a 
single-stage amplifier sufficient for audio 
or RF circuits. For those applications, the 
output from one amplifier stage must be 
fed to one or more subsequent stages to 
obtain enough gain. If that is done, the 
voltage gain of the first stage is multiplied 
by the voltage gain of the succeeding 
stages to determine the overall gain of the 
entire circuit. 

Let's look at some of the methods that 
are often used to connect several ampli- 
fier stages together. Transformer cou- 
pling was, at one time, used quite often 
with audio amplifiers — especially in the 
power-output stages. Although it is still 
used for that, transformer coupling is now 
used mainly in IF and RF circuits. 

Another method of coupling is through 
an R-C network. In that type of circuit, 
the output of one stage is connected to the 
input of another through a capacitor. In 
the previous article in this series (see the 
November 1982 issue of Radio- 
Electronics), we indicated that a capaci- 



tor is used to couple a signal from its 
source to the input of an amplifier to iso- 
late the source from the bias circuit. If the 
signal source and the bias circuit were not 
isolated in that fashion, the bias on the 
transistor would be altered by the signal 
source. That will also occur in a two-stage 
(or more) coupled circuit, but with an 
additional factor — in a circuit of that 
type, the collector voltage at the first tran- 
sistor would affect the base current of the 
second. In turn, the current demanded by 
the base circuit of the second would affect 
the collector voltage of the first. 

But that interaction can be accounted 
for and the circuit can be designed so that 
the use of a capacitor between the two 
stages is not required. That type of circuit 
is referred to as a direct -coupled amplifier 
and there are a number of advantages to 
using that arrangement, including better 
low-frequency response. 

The circuits we will describe in this 
article all use bipolar transistors. Many of 
the problems encountered are not as se- 
vere in FET circuits. Thus, once you have 
mastered the design procedures for 



bipolar-transistor circuits, applying what 
you've learned to FET circuits is relative- 
ly easy. 

Transformer-coupled circuits 

The transformer has characteristics 
that make it useful as a coupling device. 
As you know, a simple transformer is 
made up of two coils of wire wound 
around a common magnetic-core. For the 
rest of this discussion, we will assume 
that one coil, called the primary, consists 
of Nl turns of wire, while the other coil, 
called the secondary, consists of N2 turns 
of wire. If a DC current were fed to the 
primary, a steady magnetic field would be 
induced in the primary and coupled 
through the core to the secondary, but no 
current would be induced in the secon- 
dary. If an AC current were fed to the 
primary, however, an AC current would 
be induced in the secondary. The signal in 
the secondary would have the same fre- 
quency and vary identically to the signal 
fed to the primary (assuming an ideal 
transformer, of course). If there were per- 
fect magnetic coupling between the two 
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coils, the current appearing in the secon- 
dary (12) due to the input current (II) 
would be inversely proportional to the 
ratio of the turns in the coils, or: 



12 
11 



N2 



The ratio of the voltages across the two 
coils is directly proportional to the turns 
ratio, or: 



Vl_ 
V2 



M 

N2 



Since impedance, Z, is equal to the prod- 
uct of V and I, by multiplying equation 1 
by equation 2, we come up with the fact 
that the impedance ratio is proportional to 
the turns ratio squared, or: 
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That equation states that an impedance in 
the secondary, Z2, will appear reflected 
into the primary as an impedance, Zl', 
equal to Z2 multiplied by (N1/N2) 2 , the 
square of the turns ratio. 

Now, let's turn to a practical design 
example . Let us say that we have a ceram- 
ic phonograph cartridge that must see a 
resistance of at least 22,000 ohms. The 
average output voltage from the cartridge 
is 0.25 volt. After amplification, howev- 
er, '/2-watt must be delivered to an 8-ohm 
loudspeaker at the output. Transformer 
coupling is to be used between the ampli- 
fier stages and between the output stage 
and the loudspeaker. To do that, we'll use 
the circuit shown in Fig. 1. Assume that 
the beta of both Ql and Q2 is 100. 

If the transformer is 60% efficient, at 
least 0.5/0.6 = 0,833 watt must be avail- 
able from Q2. However, there are other 
factors such as transistor leakage, losses 
due to the emitter resistor, and so on. 
Considering those potential losses, we 
should be safe if we design the circuit to 
deliver 1 watt. 

To start our design, we must first draw 
the load lines for output transistor Q2. 
When we draw the load lines, we must 
take into account the effect of the trans- 
former in the collector circuit of Q2. 
Since the primary of the transformer is an 
inductor, it will present a DC resistance, 
equal to the resistance of the wire in the 
coil, but a different AC impedance. Be- 
cause of that, two load lines, one DC and 
one AC, must be plotted on the same 
graph. The supply voltage is specified to 
be 9 volts. 

Let's assume that the resistance of the 
primary winding of T2 is very low and 
just about equal to zero. We will also 
assume that R^ is very small and let it 
equal zero. Making those assumptions, 
the vertical line in Fig. 2 is the DC load 



line. (To make the graph clearer, the tran- 
sistor's characteristic curves have been 
omitted here.) That is, of course, de- 
termined by the equation for the load line, 
Vcc = Ic(Rp + R E 2) + V CE . Since R P , 
the resistance of the primary winding of 
the transformer, and R E2 were both 
assumed to be zero, V cc = V ce for all 
values of collector current I c . That, of 
course, is the equation of a straight line. 
The AC impedance is R L reflected into 
the primary of T2 as a resistance R L '. 
Before we go any further, let's take an- 
other look at Q2's collector circuit be- 
cause something interesting happens 
here. First, as we said before, the primary 
of the transformer is an inductor. Just as a 
capacitor opposes sudden changes in vol- 
tage, an inductor opposes sudden changes 
in current. We will show how the quies- 
cent collector current, I C q, is chosen 
shortly, but for now let's just say that it 
will be chosen to allow for equal swings 
between and I Cma x- With no input- 
signal applied to the transistor's base, 1 C q 
(the quiescent collector current) flows 
through Q2's collector circuit and 
through the primary of T2. When an AC 
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FIG. 2— THE LOAD LINES for the transistors of 
the circuit shown in Fig. 1 are shown here. 

swing between and 18 volts. Plot 18 
volts on the V CE axis; that determines 
Vcmos on the load line. 

The amount of power delivered from 
the transistor, 1 watt, determines the 
lcm.1 point on the load line. Because the 
signal swings from the transistor's quies- 
cent current point, I co , to a peak current 
°f Icmax* and then to a minimum current 




FIG. 1— THIS BASIC TRANSFORMER-COUPLED CIRCUIT uses transformers to couple the two ampllf- 
er stages, and to couple the entire circuit to the load, in this case a loudspeaker. 



signal is applied to the transistor, howev- 
er, things begin to change. 

Let's first consider what happens when 
the AC-input swings negative. When that 
happens, the transistor tries to decrease 
the collector current by increasing its 
collector-to-emitter resistance. The in- 
ductance of T2's primary, however, op- 
poses the change in I c and tries to main- 
tain the flow of current at I CQ . The result 
is that I C q now flows through a higher 
collector-to-emitter resistance, and the 
transistor's collector-to-emitter voltage 
increases to a level higher than the power- 
supply potential. That same phenomenon 
occurs when the input signal starts swing- 
ing positive. In that case, however, the 
collector-to-cmttter voltage subtracts 
from the power-supply voltage. As a re- 
sult, the transistor should be biased so that 
V CEQ is higher than V cc /2. We will de- 
sign the circuit in Fig. 1 so that the 
collector-to-emitter voltage of Q2 will 



of 0, the RMS eurrent_delivered by the 
transistor is Icma^2 v /2. Similarly, the 
RMS voltage due_to the 0- to 18-volt 
swing is V Cina /2/2 - 18/2/2 == 6.36 
volts. The product of the RMS voltage 
and the RMS current must be equal to the 
required 1 watt needed from Q2, so 
6.36(I Cmax /2 /I) = 1, andI Cm „ = 0.44 
amps. Plot that point on the l c axis and 
draw the AC load line. Idling current, 
Icq, is half of I Cma x. or 0.22 amps. 

The slope of the AC load line is the 
negative of the load resistance as seen by 
Q2, or (18 - 0)/(0.44 - 0) = 41 ohms. 
Because the load that the loudspeaker pre- 
sents to the secondary is 8 ohms, the 
impedance ratio of the primary to secon- 
dary is 41/8 = 5. 13. The turns ratio of T2 
is the square root of the impedance ratio, 
or 2.3: I. 

For stability's sake, we want to make 
R E 2 as large as possible. But we are lim- 
ited because of gain. Let us assume, for 



the moment, that we can accept a gain of 
8,2. Then the sum of R E2 and r c , the AC 
emitter resistance of the transistor, can be 
41/8.2 = 5 ohms. (That is so because the 
gain of a stage of amplification is equal to 
the ratio of the output impedance to the 
resistance in the emitter circuit. Here it is 
41/5 = 8.2.) Because the idling current is 
0.22 amps, or 220 mA, r c = 26/220 = 
0.12 ohms. Resistor R E2 can be a max- 
imum of 5 - 0. 12 = 4.88 ohms. Thus, a 
standard 4.7-ohm resistor can be used for 
R E2 . Now the actual gain of that circuit is 
41/(4.7 + 0.12) = 8.33. That is just a bit 
above our minimum desired gain of 8.2. 
If the transistor is to idle at 0.22 
amperes, the base current is lco/B = 
0.22/100 = 0.0022 amp. That current is 
determined from the circuit consisting of 
V cc , R B2 , the resistance of the secondary 
of Tl (assumed to be ohms), the base- 
emitter voltage of Q2, and the resistance 
R E2 multiplied by B- Knowing everything 
but R B2 , we can determine it from the 
equation relating all these factors, 0.0022 

- (Vcc " V BE )/{R B2 + PR E 2> = (9 - 
0.6)/[R B2 + 100(4.7)]; solving for R B2 , 
we find it is equal to 3348 ohms. A stan- 
dard 3300-ohm resistor can be used. If 
that resistor is only to affect the DC bias, 
no signal voltage must appear across it. 
For that to happen, R B2 must be bypassed 
by a capacitor. The reactance of that capa- 
citor, X c , should be about .01 of the 
resistance of R E2 , or 330 ohms at the 
lowest frequency, f L , to be amplified. 
The value of the required capacitor can be 
found from C = 1/(2jy/ l X c ) = 1/ 
2072.4/ L . 

Because the gain of the circuit is 8.33 
and the RMS voltage at the collector of 
Q2 is 6.3 volts, the voltage at the secon- 
dary of Tl must be at least 6.3/8.33, or 
0.76 volts RMS to drive the output circuit 
to its desired level. The resistance across 
the secondary winding of Tl is the 3300 
ohms of R B 2 in parallel with BR E2 (r e is 
negligible), or 3300 ohms in parallel with 
470 ohms. That is equal to 411 ohms. 

A reasonable load for Tl to present to 
the collector of Ql is 2000 ohms. As the 
secondary of the transformer sees 411 
ohms, and as the turns ratio of Tl is equal 
to the square root of the re sistance ra tio, 
that turns ratio is equal to j 2000/41 1 , or 
2.2: 1 . That, of course, is also the voltage 
ratio. So if 0.76 volt must be across the 
secondary of Tl forT2 to deliver Vi watt, 
2.2 X 0.76 = 1 .67 volts must be across 
the primary of Tl . As the cartridge deliv- 
ers 0.25 volt, the gain of the Ql amplifier 
must be at least 1.67/0.25 = 6.68. Hence 
R EI + r c of Q| must be equal to or less 
than 2000/6.68 = 300 ohms. We can 
now plot a load line for Ql, and find its 
quiescent operating point, as shown in 
Fig. 2. 

When we worked around Q2, we did 
not decide just what the AC load resist- 
ance should be. Now, we know it — it is 
2000 ohms plus the 300-ohm resistance of 
the emitter, or a total of 2300 ohms . Thus, 



Icmax ' s equal to 1 8-volts/2300-ohms, or 
7.8 mA. The quiescent operating point, 
I C q is one half of that forQl, or 3.9 mA. 
That makes r for the Ql stage equal to 
26/3.9, or 6.7 ohms. Resistor R EI must 
then be a maximum of 300 ohms less 6.7 
ohms, or less than 293.3 ohms. Use a 
standard 270-ohm resistor for that. 

Since the idling collector current is 3.9 
mA and (3 is 100, the base current is 
3. 9/ 100, or 0.039 mA. Using that, R B can 
be determined from the base current cir- 
cuit; i.e., (Vcc - V BE )/(R B + BR E ) = 
(9 - 0.6)/[R B + 100(270)], Solving for 
R B , it is equal to 188,000 ohms and a 
standard 180,000-ohm resistor can be 
used. 

Transformer coupling is used quite 
often in radios where one IF stage is cou- 
pled to the other in a circuit similar to that 
shown in Fig. 1 , In those circuits, howev- 
er, a capacitor shunts the coil windings to 
form a resonant circuit so that only the IF 
frequency will pass through the amplifier 
circuit and all other frequencies will be 
rejected. 

Resistor-capacitor coupling 

Transformers are fine when you are 
working with RF frequenes. But at AF 
frequencies, transformers can get quite 
expensive and bulky. That's why R-C 
coupling is now being used for many ap- 
plications, although transformer- 
coupling is still common in RF circuits. 

Let's look at the circuit shown in Fig. 
3. This time, let us say that the input 
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FtG. 4— THE LOAD LINES for the transistors in 
the circuit shown fn Fig. 3. 

Usually, however, the voltage gain of the 
second stage is made lower than that of 
the first stage because the output load of 
the second stage generally has a lower 
impedance. 

Let's start the design by considering 
the second stage . Resistor R C4 should be 
chosen so that its value is between 10% to 
20% of R L ; let's make it 3300 ohms. Now 
the DC load on Q4 is 3300 ohms and the 
AC load is 3300 ohms in parallel with the 
24,000 ohm load, or 2933 ohms. To have 
a gain of somewhat more than 5, make 
R Ei equal to about 20% of 2933 ohms, or 
about 470 ohms. 

The DC load line (see Fig. 4) extends 
from V cc to a point on the I c axis equal to 
I Cmox . From the load-line equation, V cc 
= Ic™x(Rc4 + Re4) + V CE4 , we find 




FIG. 3 — AMONG THE ADVANTAGES of using R-C coupled circuits such as this one are the elimination 
of bulky and expensive transformers, and increased voltage gain. 



signal comes from a low-impedance 
magnetic- type phonograph cartridge with 
an output of 4 millivolts. Assume we 
want to build that voltage up to a suf- 
ficient level to drive the power amplifier 
of Fig. 1. Thus the circuit in Fig. i would 
be driven by an amplifier circuit rather 
than by a ceramic cartridge. In this case, 
0.25 volt is required at the output of the 
R-C circuit of Fig. 3 and that output must 
drive a load equal to the input impedance 
of the transformer amplifier, or 1 80,000 
ohms in parallel with p multiplied by 
276.7 ohms (the emitter resistance of 
Q I ), or 24,000 ohms. The overall voltage 
gain of the amplifier must then be 0.25- 
volt/4-millivolt = 62.5. Theoretically, 
the voltage gains of the two stages can be 
made identical, if that were done , the gain 
of each stage would be 762.5, or 7.9. 



that Icma* = 2.4 mA when V CE4 = and 
V cc = 9, And, as I c must swing between 

2.4 mA and 0, I C q = 1 2 mA and V CQ = 

4.5 volts. 

The AC load line must pass through 
that point. We can determine V c -f. ;l from 
the negative of the equation for the slope 
of the AC load line, or (V CE , - V CQ )/ 
(Icq - 0) = (2933 + 470) = 3403 
ohms. Substituting V c q = 4.5 volts and 
Icq =1.2 mA into the equation, V c( - :2 = 

8.6 volts. As V CE1 is the same distance 
below V CQ as V CE -, is above it, and be- 
cause {V CE2 - V CQ ) = (8.6 - 4.5) = o 
4. 1 volts, then V CE . (4.5 -4.1) = 0.4 g 
volts when I c is equal to 2.4 mA. S 

The output must be able t o swing the to 
full 0.25 volt RMS, or 2/2(0.25) = 3 
0.707 volt peak-to-peak in order to be £ 
able to drive the amplifier in Fig. I suf- ?J 
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ficientty. The maximum peak-to-peak 
swing of the transistor is (V CE , - V CE ,) 
= {8.6 - 0.4) = 8.2 volts. Thus a 0.707- 
volt swing is well within the capabilities 
of this amplifier stage. 

The actual gain of this stage can be 
determined after we find just what r c4 is in 
the Q4 circuit. It is equal to 26/1.2 = 
21.7 ohms. Thus, the total resistance in 
the emitter circuit is 470 + 21.7 = 491.7 
ohms, and the gain is just about equal to 
2933/491.7 = 6. Because the total gain 
must be at least equal to 62.5, the gain of 
the first stage, Q3, must be greater than 
62.5/6, or 10.42. 

We will now determine R B4 in a man- 
ner similar to that used for determining 
R B2 in the circuit of Fig. 1. Use the equa- 
tion V cc = I B R B4 + V aE + pI B R M . 
Note that B. = 100 and I B = [ CQ /B = 
1.2/100 = 1.2 X 10 ~ 3 amps. After sub- 
stituting into the equation, we can calcu- 
late that R B4 is equal to 653,000 ohms and 
a standard 620,000-ohm resistor can be 
used. 

The load on the output of the Q 3 circuit 
is 620,000 ohms in parallel with BfR^ + 
re), or 45,29 i ohms. As R C3 should be 
less than 10% of that, use a 4300 -ohm 
resistor for that. Now the DC load on the 
transistor is 4300 ohms and the AC load is 
that resistor in parallel with 45, 29 1 ohms, 
or 3927 ohms. 

Following the procedure used to find 
R E4 , we can determine that R E3 should be 
330 ohms if we are to get a gain of more 
than the required minimum of 10.42. To 
check the gain, we must first determine 
'a™*. It is (9 - 0.6)/(3927 + 330) = 
1.97 mA, and I co is one-half of I Crna „ or 
about I mA . That makes r e equal to 26/ 1 , 
or 26 ohms. The total emitter resistance is 
330 + 26, or 356 ohms. Consequently, 
the actual gain of the Q3 circuit is about 
3927/356, or 1 1 . As that is more than the 
required minimum of 10.42, the circuit 
fulfills our requirements. 

The value of R B1 can be found from the 
equation V cc = I B R B , + V BE + 
6I B R E3 , When we note that 1 B = BI C q» 
we can determine that R [U is equal to 
about 897,000 ohms, and you can use a 
standard 910,000-ohm resistor. 

The resistance the magnetic cartridge 
sees is 35,600 ohms (the resistor in the 
emitter circuit of Q 3 , multiplied by the 
beta of that transistor) in parallel with 
910,000 ohms, or just about 35,000 
ohms. That is pretty close to the resist- 
ance most cartridges must see. If the re- 
sistance the cartridge must see is specified 
to be less than 35,000 ohms by the manu- 
facturer, an additional shunting resistor 
must be wired across the cartridge. The 
shunting resistor can be calculated by us- 
ing the equation for resistors in parallel 
and substituting 35,000 ohms and the re- 
sistance that the cartridge must see into 
the equation. Place that calculated resis- 
tor directly across the cartridge, not on the 
circuit side of C3. The reason it must be 
placed that way is to keep it from upset- 




FIG. 5— DIRECT- COUPLED CIRCUIT. Those circuits have been developed to overcome the drawbacks 
ot using capacitors as coupling devices. 



ting the bias voltage established by the 
other components in the circuit. The func- 
tion of the isolating capacitor has been 
detailed in the previous article on audio- 
amplifier circuits. 

Direct-coupled amplifiers 

Using capacitors to couple transistor 
amplifers does have some important 
drawbacks. For one thing, capacitors do 
not pass low frequencies very readily. 
Besides, capacitor- resistor circuits in- 
troduce phase shifts, are not linear, and 
add distortion. As a result, circuits have 
been developed that do not use coupling 
capacitors. An example of one such cir- 
cuit is shown in Fig. 5. While that circuit 
does not appear to be much different than 
the one you see in Fig. 3, the differences 
that do exist are significant. Note primari- 
ly that the coupling capacitor between the 
collector of Q5 and the base of Q6 has 
been omitted. The overall gain is still the 
product of the gains of the two transistor 
circuits. 

The circuit around Q6 can be designed 
in a fashion similar to that used for the 
design of the circuit around Q4 in Fig. 3. 
But here, we must also consider that the 
base voltage of Q6 is the same as the 
collector voltage of Q5. Voltage at the 
collector of Q5 must not be upset if Q6's 
base voltage is low, as it tends to be. To 
compensate for that, a parallel R-C net- 
work may be wired in series with R Hfi . 
Considering the DC current that flows 
through the series resistor circuit, the DC 
voltage developed across the combina- 
tion is much greater than it would have 
been had only R E6 been in the circuit. 
Voltage at the base of Q6 is the voltage 
across the series combination of resistors 
added to the V BE of the transistor. The 
capacitor across the added series resistor 
is there to bypass the AC signal so that the 
new resistor will not affect the AC gain of 
Q6. The reactance of that bypass capaci- 
tor should be less than 10% of the value of 
the resistor it is bypassing at the lowest 
frequency to be amplified. 

Note the R B and R x resistors in the base 
circuit of Q5 . If you look back at the bias 
circuits described in a previous article, 
you will find that the circuit involving 



those resistors is essential for stablizing 
transistor collector-current to withstand 
variations of temperature. It is used here 
because the effect of any increase in leak- 
age current in Q5 is multiplied in magni- 
tude due to the DC amplification of the 
direct-coupled circuit. So if the leakage 
current in Q5 is multiplied in that transis- 
tor by a factor of 1 due to the increase in 
temperature, it can be multiplied further 
by the beta of Q6 before it appears in its 
collector circuit. Excellent stability is an 
important consideration when designing 
direct-coupled amplifier circuits. 

More than just the collector current of 
Q5 flows through R C5 . When determin- 
ing the voltage drop across that resistor, 
be sure to add other currents that flow 
through that resistor to the I c normally 
expected. Bias current for Q5 flows 
through R C s (and R B ) along with the base 
bias-current for Q6. The sum of those 
currents may, at times, be a substantial 
factor in determining the quiescent con- 
ditions around the circuit, along with the 
expected I c . 

Special direct-coupled circuits 

Last time, we described the emitter- 
follower or common- co Hector circuit. Its 
characteristics were a high input im- 
pedance and a low output impedance; its 
power gain was equal to beta. The Darl- 
ington circuit goes one step farther and 
improves even on those excellent charac- 
teristics by a factor of beta. 

Darlington amplifiers consist of two 
cascaded emitter followers, as shown in 
Fig. 6. If the beta of Ql is B,, and the beta 
of Q2 is Bt, the current and power gains 
of the overall circuit are (3, x B 2 . But the 
voltage gain still remains slightly less 
than 1 , as it did for the emitter follower. 

The input impedance is R E multiplied 
by the product of the betas, in parallel 
with R B . The value of R B can be quite 
large in that circuit as there is only a small 
amount of base current in Ql. That Ql 
base current must equal (V cc - 2V BE )/ 
(pi&iRri + R B ) for a substantial amount 
of emitter current to flow in Q2. 

The output impedance of that circuit is 

Rb'PiP: in parallel with R E . The values 

continued on page 102 
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characters ASCII ENCODED KETBOARO: 56 fctyttSS characters. 

SMARTERM40 . . DFSPLAY FORMAT 60 characters by 24 Unas or 40 characters by 16 lines 
12S displayable ASCII characters {upper & lower case) 6 baud rates: tic, 300 £00 1200 2-tOC 
4600. 9600, 19, 200 LINE OUTPUT: RS23&C or 20 ma current loop . VIDEO OUTPUT: IV 
pp (E1A RS-170) . . . EDITING FEATURES: msettrdeleie line, inseri'delele character for- 
wardFback tab LINE OH PAGE TRANSMIT , PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONING: up, down, right, left, plus absolute cursor positioning with read back . . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, hitf intensity, & bFanX . . . GRAPHICS; 12,000 
pixel resolution block plus line graphics . , . ON-SCREEN PARITY INDICATOR , . . PARITY: oil 
even or odd STOP BITS: 1 10 baud 2. all others 1 . , CHAR. OUTPUT: 7 by 11 character in 
a u by 12 block . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . BUNKING 
BLOCK CURSOR . . CRYSTAL CONTROLLED ... 2K ON BOARD RAM . ASCII ENCODED 
KEYBOARD: 56 ksyr>28 Character . , . 4K ON BOARD ROM . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 D/A . FULL DUPLEX. FCC APPROVED . . DATA RATE; 300 baud 
, . . INTERFACE: HS232/C and TTY . . . CONTROLS; talkrdata switch [no need to connect and 
disconnect phone), origin at eranswer switch on rear panel . NO POWER SUPPLY RE- 
QUIRED 

ASCII KEYBOARD ASCil-3 . 56 K£Yri26 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . . FULLY DEBOUNCED 
2 KEY ROLLOVER . . POS OR NEC LOGIC WITH POS STROBE 
REQUIRES + h 4 -l2Y DC (SUPPLIED FROM VIDEO BOARDS] 
PRINTER COMET I . SERIAL I/O TO 9600 BAUD .80 
CHARACTER COLUMN (132 COMPRESSED) . . . 10" TRACTOR FEED 1 
- . i UPPERrLQWEH CASE , INDUSTRY STANDARD RIBBONS . . . 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . . B< DIRECTIONAL 
PRINTING 

Continental U.S,A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Teen. Assist. Call (203) 364-9375 

NETRONICS R&D LTD. d*,. 

333 Litchfield Road, New Milford, CT 06776 
Please send ths items checked below' 

G COMPLETE PASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCIIS keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 p&l 
. . . wired & tested $249,95 plus $3 Pal . . . graphics option: add $19.95 to 
each of above 

□ COMPLETE SMARTEHMS0 TERMINAL (Includes SMARTVID-80 video 
board. ASCI 1-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l . . . wired and tested $369.95 plus S3 P&l 

G FASTVID-W VIDEO BOARD (requires +54 -12V DC) ... kit $99.95 plus $3 

P&l . . , graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 

graphics option add $19.95 

t SMARTVID-flO VIDEO BOARD (requires +5 & +M2V DC) . . . kit $199.95 

plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 

G DELUXE STEEL TERMINAL CABINET . . . $19.95 plus S3 P&l 

G ASCII-3 KEYBOARD (requires + 5 & -12VDC) ... kit $69.95 plus S3 P&l . . . 

wired and tested $89.95 plus S3 P&l 

C POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kil only 

$19.65 plus $2 P&l 

C ZENITH VIDEO MOMTOn (high resolution green phosphor) . . . wired & 

tested $149.95 plus $6 P&l 

C TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 

P&l 

l DOT MATRIX PRINTER Cornet I . . . wired & tested $299.95 plus $10 P&l 

G RF MODULATOR MOD RF-1 ... kit only SS.95 plus $1 P&l 

□ 3FT-25 LEAD MODEMfTERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . S14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

□ Personal Check □ Cashier's Check/Money Order 

D VISA D MasterCard (Bank No. ) 

Acct. No. Exp. Date 

Signature 

Print Name 

Address 

City 




State 



Zip 
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COMPUTER CORNER 



Selecting an accounting package 

LES SPINDLE* 



OFFICE AUTOMATION PERFORMS A VARI- 

ety of useful functions that can greatly 
increase the cost-effectiveness of each 
employee. In previous columns, we have 
examined such sophisticated business- 
software innovations as database man- 
agement systems (DBMS) and financial- 
planning programs (like VisiCalc) . Those 
state-of-the-art programs offer creative 
solutions to everyday office problems. 
Perhaps less ostentatious — but no less 
useful — are the software packages avail- 
able for everyday bookkeeping tasks, one 
of which is shown in Fig. 1. 




FIG. 1 

General ledger, accounts payable, 
accounts receivable, inventory, and 
payroll form what are commonly referred 
to as the "Big 5" accounting programs. 
The bookkeeper who works with quality 
programs in each of those categories — -or 
opts for a complete interactive "Big 5" 
package — will benefit from greatly in- 
creased productivity from his accounting 
staff. 

Careful planning and selective 
shopping — as always — are the keys to 
finding the software that will be best 
suited to your purposes. It is important to 
select software that, offers enough fea- 
tures and options to make the conversion 
of your bookkeeping records relatively 
simple. At the same time, it is wise to 
select packages that allow enough 
flexibility for you to fine-tune the pro- 
gram to your own special requirements. 
Let's take a look at a few criteria to keep 
in mind when choosing various account- 
ing programs for your office. 

In planning to computerize your 
general-ledger system, begin by defining 
your needs. Can that system operate in- 

•Managing Editor. Interface Age magazine 



dependently, or is it preferable to have 
one that interacts with other "Big-5 ' ' pro- 
grams'? Will it be restricted to the finan- 
cial activities of one office, or must the 
reports from various branch offices or 
subsidiaries be integrated as well? What 
is the volume of transactions? It is impor- 
tant that your computer system have the 
memory capacity to support the necessary 
functions. How educated is your office 
staff in computer functions? That is im- 
portant in choosing between a general- 
ledger package that uses a step-by-step 
format to guide the novice user through 
the program, or a more sophisticated 
offering. 

It is important to chart out all of your 
requirements before even beginning to 
shop. The salesman demonstrating the 
software will only be able to direct you to 
the package best suited to your purposes if 
he has a good idea of the quantity of data 
that has to be processed and the specific 
requirements of your bookkeeping 
methods. 

A general ledger is essentially a finan- 
cial history of a specific accounting per- 
iod that lets management analyze a com- 
pany's profile to determine appropriate 
planning strategies. The primary func- 
tions are to keep a record of financial 
transactions and the resulting balances, 
and to generate regular balance-sheets 
and profit/ 1 oss statements. 

It is vital for a general -ledger program 
to use a double-entry accounting system. 
(That means that for every dollar of debit, 
there is a corresponding credit entry of 
equal amount, and vice versa.) Double- 
entry bookkeeping is a safeguard to insure 
that all accounts are in balance. 

Another point to look for is the sys- 
tem's ability to set up a proper chart of 
accounts. That is a crucial part of the 
general-ledger framework, for it can pro- 
vide rapid departmental profiles, as well 
as a perspective on the financial status of 
the entire company. Since the allowable 
number of accounts varies from package 
to package, the prospective buyer should 
select a package that can handle the cur- 
rent number of accounts, and is flexible 
enough to expand as the company does. 

Accounts payable/receivable 

An accounts-payable or -receivable 
package has five primary functions. It 
must: create master files for customers 



and vendors; record sales and purchases; 
index all sales/purchase data with the 
appropriate master files; manipulate the 
data, and prepare summary reports by 
master file account, date, or some other 
reference. 

As with general-ledger programs, your 
particular needs will determine the appro- 
priate checklist of required features that 
you should prepare. 

One of the important criteria is the abil- 
ity to produce audit trails — especially for 
companies that require a certified audit. A 
good program will automatically prepare 
a transaction listing immediately after the 
data is input. 

Most accounts-payable systems will 
require more detailed record-keeping. 
For example, a check may have to be 
coded to multiple accounts (for example, 
when a single check pays a bill that covers 
different accounts). 

Job-costing is another important fea- 
ture, as many manufacturers will need to 
access accumulated costs by job. An 
accounts-payable system set up to handle 
job-costing can accept job codes as well 
as account numbers. 

Among other items to keep in mind 
are: commission accounting (some com- 
panies don't pay commissions to the 
salesman until after the company is paid) 
and finance charges. The better account- 
ing packages are able to compute and 
assign finance charges rapidly and effi- 
ciently. Most accounts -receivable sys- 
tems will print statements and invoices, 
and good ones will automatically print 
checks — both functions are useful and 
time-saving for the accountant. 

Inventory control 

There are several benefits in managing 
the flow of merchandise to be gained from 
an inventory-control program. Over- 
stocks can be reduced and out-of-stock 
situations can be avoided. The average 
small business pays 25-50% of the value 
of its inventory just in inventory carrying- 
costs. 

The two most common approaches to 
automating inventory control are invoic- 
ing and order entry . With the invoicing 
approach, the program won't accept in- 
voicing data until after the order is 
filled — generating an invoice only upon 
completion of the order. That system has 
the drawback of not being able to list 
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Interested in the 
IBM Personal 



Computer? 



If you're interested in 
the IBM Personal 
Computer then you 
need PC magazine. 
PC magazine is the 
Independent Guide to IBM 
Personal Computers. Each 
issue is packed with 
information for everyone 
interested in IBM Personal 
Computers. 

PC magazine tells you how 
to put together the best IBM 
"PC" system and then how to 
get the most out of it. Each 
issue brings you hundreds of 
colorful pages of evaluations, 
insights, and straight talk from 
respected experts — 
professionals in computer 
science as well as writers, 
businessmen, lawyers, 
educators, and many others. 

PC covers software, 
hardware, applications and 
most every topic of 
importance to the thousands 
of IBM Personal Computer 
users who read it. To ensure 
that we give you the 
information you need, PC 
includes a special "User-to- 
User" section, as well as a 
"PC Wish List", and news 
about IBM Personal 




Computer clubs, events and 
publications. 

For a limited time, you can 
subscribe to PC at NO RISK 
and still receive a 25% 
discount off the newsstand 
price. Enter your subscription 



now. If not fully satisfied when 
you receive your first copy of 
PC, simply return your mailing 
label within 15 days for a full 
refund. 



This is the 
magazine 

that tells you 
atl about it. 
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Address 
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State 



Zip 



□ 6 issues/$ 14.50 
D Check enclosed 
Card # 



□ 12 issues/ $27.00 D 24 issues/ $46.00 
□ VISA □ MasterCard □ Bill me 



expires . 




□ I already own an IBM "PC" 
Dept. RE10. 
PC Magazine 
1528 Irving St., 
S.F.. CA 94122 



D I am thinking about buying one 
Phone Credit Card Orders to: 

(Toll Free Number) 

California: 800/792-0990. euct. 1 136 

All Other Stales: 800/227-3800. ext. 1136 

RE12 
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CUSTOM & STOCK 



Hund Rubbed 


,050 Black Wrinkle 


Wilnut 


Aluminum 


Side* 


Top tt Bottom 




Removable Clear 
Plastic Panels 



Sturdy Euruded 

Aluminum 
Front & Rear 



BEAUTIFUL ELECTRONIC 
CABINETS 

Stock No. Inside Dimensions Price 

EA2*020e051 J 4 ,, H x B-1ffl"W X 5-WB" D S18.S4 

EA2-021209 1 'i"H * 12" W i 9" D $24.90 

EA3«03OBO52W H * 8-1/8' W Jt 5-1/B 1 ' D $22,27 

EA3.0312092 J >4 ' HiirWi«"D $30.97 

TO ORDER: Enclose Check. MasterCard or VISA 
No, Add $3.00 Shipping & Handling. Contact the 
Factory lor quantity pricing, custom enclosures, 
and our full line catalog. Distributors and O.EM, 
inquiries welcome. 

FABTRON Div. 
P.O. Box 925 
Columbia. TN 38401 
Phone:(615)381-1143 
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backorders and open-orders. 

An order-entry system will accept the 
data at any time, separating order- 
placement and invoicing into two differ- 
ent steps. Also, open-orders may be 
altered in any way called for, prior to 
billing. Most businesses will benefit from 
that approach, as opposed to the more 
limiting invoicing setup. 

An obvious, but critical, consideration 
in the selection process is knowing the 
system's ability to handle the current 
volume of items — as well as knowing its 
capability for coping with future growth. 
That often involves hardware decisions 
such as whether your disk capacity is suf- 
ficient to handle the data involved. Most 
inventory packages on the market will 
handle at least 1 000 items of stock, which 
should be adequate for most small busi- 
nesses. 

The allowable size of data fields is also 
very important. Basic specifications for 
items in stock must be supplemented with 
other information. Make sure that the 
package you select allows for that. Such 
data as product class or code, average 
cost, previous cost, and product descrip- 
tion arc often required, so your data fields 
must be structured with enough space to 
enter the necessary information. 

Payroll 

A payroll system is set up primarily to 
compute and print payroll checks, distrib- 



ute labor costs to the proper files, and 
compile the information required for gov- 
ernment reports. 

The most common features one can 
expect in a package are: computing 
PICA, state unemployment, and federal 
and state taxes: reporting of employee 
earnings by category (such as de- 
partment); generating quarterly and an- 
nual government tax filings: and handling 
of miscellaneous items (non-taxable 
items, overtime pay, savings and dental 
plans.) 

There are a myriad of other features to 
be found in various accounting packages. 
Among them are: reports on hours work- 
ed as well as dollar amounts by depart- 
ment and job; union reports; earnings his- 
tory for each employee; employee files 
(hire, review, and termination dates), and 
data on earned-income credits. 

More than any other accounting pro- 
gram, a good payroll program can save 
weeks of employee labor per year. But 
because of the confidentiality, timeli- 
ness, and accuracy required, choosing the 
right one is an especially crucial step in 
putting together a computerized 
bookkeeping system. 

Sample the brochures from many dif- 
ferent vendors and ask as many questions 
as you have to to satisfy yourself before 
deciding which package has the features 
that will work best in your accounting 
organization. R-E 




'At ABC's Wide World of Sports we don't 
play games. We use the AWS Digisnap 



"As everyone knows, ABC's Wide World of 
Sports does the finest job of covering sporting 
events for television. The explanation is sim- 
ple: Demand for total perfection. Cameras, 
lighting and sound equipment must always 
be operating at peak performance. All elec- 
trical and electronic hook-ups are checked 
and re-checked. And if a problem should 
occur, it must be found and corrected- fast. 
That's why ABC technicians rely on the AWS 
Digisnap digital snap-around volt-ohm- 
ammeter for their electrical testing needs. 
Its autoranging feature saves them valuable 
time and its readings are consistantly 
reliable and accurate." 



Outstanding features include: 

■ Autoranging. 

■ Large, 3Vi digit LCD. 

■ 75.D00 hour/rated rechargeable battery 
life. 

■ Up to 75 hours continued use between 
charges. 

■ Peak detector measures current & 
voltage surges. 

■ Overload protection on all ranges. 

■ Tear-drop shape jaw design for 
working in tight areas. 

■ Electronic data lock to freeze reading. 

■ Housed in shock-resistant ABS plastic. 



TM ?* 



William Stone, 
Technical Manager. ABC-TV 



far more information on the Digisnap 
Model DSA-1000, or any of the other tine 
AWS instruments, call your distributor 
today or contact A.W. Speny instruments 
Inc., P.O. Box 9300, Smi&town, N.Y. 11787 
• 800-645-5398 Toil-Free (N.Y., Hawaii, 
Alaska call collect 516-231-7050). 



The Measurable Advantage. 



"See Us At Midcon '82 - Booth #620" 
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Introducing the first 
State-of-the-Art 
Cordless Phone 

piking II 

The only cordless extension phone 
with true Touch Tone dialing that 
works anywhere inside or outside 
your home ... up to 800 feet away. 

Imagine being able to make or receive phone calls from anywhere you 
maybe, in or around your home. In the kitchen, den, bedrooms or bath. 
And outside too ! On the patio, by the pool, out in the garden . . .or even 
walkingyourdog. Anywhere andeverywhereupto 8O0 feet - with 
no wires or long extension cords . . .AND no monthly rental 
charges. 

The all new VIKING II has been designed and engineered 
in California's famous "Silicon Valley" to bring the most 
advanced space-age telephone capabilities right into 
your own home. And now it can be yours for a 1 5 day 
free tria I . Use it and see for yourself . If you are not 
completely satisfied with its remarkable perfor- 
mance, just send it back and receive a full 
refund of the low purchase price of just 
$149.95. 

So Easy To Use 

The VIKING II looks and works just like 
the most modem extension phones. Only 
it has no cord at all ! It's an attractive, Ikjht- 
weight instrument that is very comfortable to 
use . . .and easy to take with you as you move 
from place to place around your home. 

It comes complete with a small contemporary 
design Base Unit which you simply plug into a 
phone jack and any AC current outlet. The remote 
cordless phone is "connected" to the Base Unit by 
two channels of hi-fi FM radio, as authorized by the 
FCC. The portable handset operates on batteries, 
which can be recharged with its own charger 
at any AC outlet. Unlike most cordless phones, 
the VIKING il does not hove to be plugged into the 
Base Unit for recharging. And there is even a small 
red light to remind you when ifs time to charge. 

Compare It With Other 
Cordless Phones 

The VIKING II easily outperforms competitive 

units costing up to twice as much. Unlike most 

cordless phones on the market, it doesn't look or True TOUCh-TODe Dialing 

worklikea CB ""walkie-talkie" TTie VIKING II incor- The VIKING II operates with a true Touch Tone key- 

porates full "duplex" operation, which lets you talk board ... not the push button pulse-dialers found 




JUST $14995 

Far less than competitive units thdl 

don't begin to equal VIKING II performance 




The 
Perfect 
Extension 
Phone 

With the 
VIKING II you 
can now have 
on extension 
phone right at 
your side wherever 
you may be in or 
around your house. 
Simply take it with you 
as you move from place 
toplaceandyourcallswill 
come right to you. No more 
running for the phone, no 
more long extension cords or 
extra jocks. And best of ail, no 
monthly rental charges from the 
phone company. For privacy, a 
special built-in system of sub-audible 
tones and the use of multiple fre- 
quencies prevents any other portable 
units from gaining access to your line. 
To order, just send check or money order for 
$149.95, plus S5 95 shipping and handling, to 
Viking Phone Company. (California residents add 
6J4% sales tax) Master Charge or VISA credit 
card users may order by phone 



Call Toll Free 
800-227-9754 

in California call collect 
415-941-6942 



and listen just as you do with your regular phone. 
There are no buttons to push to talk ond there's no 
"roger, over and our nonsense. It operates loud 
and clear at distances up to 800 feet from its 
Base Unit., .more than twice the range of many 
units. And it comes with o limited warranty. , . 
for a full 90 days. 



on other units. This means you can use all the 
special telephone services available to Touch Tone 
phones, even if your present phone is a conven- 
tional rotary dial model. Banking and bill paying by 
phone and the economical long distance services 
of SPRINT and MCI are just a few of the conven- 
iences which can be yours with your VIKINGII. 




Phone Company 

450 First Street (Box 689) 

Los Altos, CA 94022 

Touch Tona Is a registered trodesmart ol AT&T. 
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NEW IDEAS 



Low-battery indicator 



TODAY MANY HOBBYISTS BUILD BATTERY- 

operated projects using highly efficient 
solid-state devices that ensure long battery- 
life. Even with those circuits, though, a 
need occasionally arises to make certain that 
the battery — which may have been in use 
for some time — is still in good condition. I 
use the low-battery indicator shown in Fig. 
I in several battery-powered special-effects 
devices for the theater, where it is crucial 
that everything operate when it's supposed 
to. 



is selected by the potentiometer; the device 
can be adjusted most easily by applying to it 
the voltage at which you want the LED to 
turn on and adjusting the potentiometer until 
it just does so. 

The indicator uses only six parts: Rl is 
27K; R2 is a 100K linear potentiometer; R3 
is IK, and Zener diode Dl is rated at 6.2 
volts: ICI is a 741 , and just about any LED 
will work. The device is easy to build and 
doesn't present much of a load to the battery 
it monitors— the version I use draws only 




FIG. 1 



The low-battery indicator uses an LED to 
signal when the battery voltage has dropped 
below a pre-selected level. It is easy to 
build, reliable, and inexpensive, and can be 
adapted for a wide range of voltages. The 
device shown is intended to operate in a 
9-volt circuit. 

The sensing circuit consists of a 74 1 op- 
amp set up as a voltage comparator, using a 
Zcncr diode as a voltage reference. The 
op-amp is inserted as a bridge between two 
resistance ladders, one containing the Zener 
reference, and the other a high- value linear 
potentiometer. The Zener is connected to 
the inverting input of the op-amp, and the 
wiper of the potentiometer is connected to 
the non-inverting input. The top and bottom 
of the bridge are connected to V cc and 
ground, respectively. 

When the voltage at the wiper of the 
potentiometer drops below the voltage set 
by the Zener. the output of the op-amp goes 
low; that turns on the LED connected be- 
tween it and V cx -. The LED turn-on voltage 



about one milliamp when idling, and about 
20 milliamps when the LED is lit. 

The circuit can be adapted to work with 
battery-powered circuits requiring between 
6 and IS volts: the only changes needed 
would be a lower-voltage Zener and smaller 
current-limiting resistor in the case of vol- 
tages below nine volts, and a larger resistor 
for higher voltages. — Donald F. Ricklies 




' 'Bui, Mom, I liked the green faces— they 
were scary." 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful flints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 333 — The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
lock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. (See photo below.) 




I agree to the above terms, and grant 
Radio- Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



CTty" 



State " 



Zip 



Mail your idea along with this coupon 
to: New Ideas Radio- Electronics, 

200 Park Ave. South. 

New York, NY 10003 
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NEW LIT 



For more details use the free information card inside the back cover 



MICROCOMPUTER GAMES, is a color 2- 
page letter-sized flyer describing 19 compu- 
ter games. The games range from solitaire 
layouts (Voyager, Computer Football Strat- 
egy, Controller), 1 - 4 players (Computer 
Stocks and Bonds), 2 - 4 players (Computer 
Foreign Exchange), up to as many as 20 
players seeking to conquer the universe 
(Galaxy), Free from The Avalon Hill Game 
Company, 4517 Hartford Road. Baltimore, 
MD 21214. 
CIRCLE 111 ON FREE INFORMATION CARD 



HEX-TOOL CATALOG, No. SD-267, is 4- 
color, 8 pages, and contains complete de- 
scriptions and photographs of vaco's newly 
expanded line of unique ball-end hex toois. 
Included is an expanded line of "L" style 
ball -end hex keys in both inch and metric 
measure, a brand new line of inch and metric 
ball-end drivers, and new ball-end hex key 
caddy sets. 



The catalog also illustrates the unique fea- 
tures and benefits of Vaco's ball-end hex 
tools. They allow easy access even in res- 
tricted or hard-to-reach areas, set or remove 
screws at angles up to 30°. and drive fasten- 
ers quicker and easier, saving time and labor. 
The No. SD-267 Ball End Hex Tool Catalog is 
free upon request from Vaco Products 
Company, 1 51 Skokie Blvd., Northbrook, IL 
60062. 
CIRCLE 112 ON FREE INFORMATION CARD 



TV VIDEO SYNC, Primer and Product Note 
Opt. 005-1 is a 1 6-page primer, with 1 3 draw- 
ings and 3 photographs; the special sections 
include the United States NTSC broadcast 
standards and nomenclature, a discussion of 
PAL and SECAM systems of color transmis- 
sions, and a glossary of TV and video terms. 
Other sections cover theory of operation, 
typical setup, specifications, and the features 
and applications possible when a TWvideo 



sync option is added to any currently- 
manufactured HP 1 700- series oscilloscope. 
Applications described are relevant to such 
industries as medical imaging, consumer 
video products, and television broadcasting. 
Copes are free from Hewlett-Packard, In- 
quiries Manager, 1820 Embarcadero Road, 
Palo Alto, CA 94303. 
CIRCLE 113 ON FREE INFORMATION CARD 



ELECTRONICS BROCHURE details a com- 
plete product line that includes more than 
55,000 varieties of electron tubes, integrated 
circuits, semiconductors, connectors, and 
components. Eimac, RCA, Philips ECG, and 
General Electric are just a few of the high- 
quality lines of transmitting, receiving, and 
industrial tubes and semiconductors that are 
listed. The brochure is available free from 
Alpha Electronics, Inc., 1365 39th St., 
Brooklyn, NY 11218. R-E 
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NEW LEADER OSCILLOSCOPES 
at F0RDHAM PRICING. 

New Features • I mmediate Delivery • 2-Year Warranty. 
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35-MHZ 

Dual Trace/ 

Dual Time Base 

LBO-524 



35-MHZ 
Dual Trace/ 

Dual Time Base 
LBO-524L 

(with signal delay) 



35-MHZ 
LBO-523 



20-MHZ 

Dual Trace 

LBO-522 



15-MHZ 

Single Trace 

High Sensitivity 

LBO-513A 



15-MHZ 

Dual Trace 

High Sensitivity 

LBO-514A 




CALL FOR SPECIAL INTRODUCTORY PRICES 
TOLL FREE (800) 645-9152 




260 Motor Parkway, Hauppauge, NY, 11787 



N.Y.S. (516)435-8080 



• Master Charge 
■ VISA 

• COD 

• Money Order 

• Check 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THEART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice-discover alt the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 

that training 

on production 

model equipment 

rather than home-made learning devices, 

makes home study more exciting and rele 

vant. That's why you'll find such gear in 

most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2- meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 
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1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 
printer and display— 4K RAM 

(expandable). Application Functions: 
Ce ntra [ p rocessor - Con tro 1 1 e r/ M on ito r- 
Deveiopment System. 2. "The 
NTS/SYM-1 Microcomputer" 6502 
Based CPU-4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing; disk 
drives, ASCII key boards, cassette tape. etc. 



3. The NTS/Heath HN-89A Microcomputer 
features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 

NATIONAL 

TECHNICAL 

SCHOOLS 

Hf^rCAL-THADE TRAIISllNE SINCE 1 aClS 
Residenr: and Home-Study Schools 

4000 so. figueroa st., losangeles, ca. 9d037 
"a7"onal"tech"n"cal schools 

4000 South Figueroa Slreel. Deot. 206-122 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 




D MtcroComputers/MicroProcessors 
D Communications Electronics 
~ Digital Electronics 
□ Industrial Technology 



Name 



. ] Auto Mechanics 
D Air Conditioning 
[ ] Home Appliances 

□ Color TV Servicing 

Age 



Address 
Apt. 

State _ 



City 



Zip 



!J Check if interested in G.I information, 

Q Check if interested ONLY in classroom training in Los Angeles. 
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STATE OF SOLID STATE 



Measuring relative humidity 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



A KNOWLEDGE OF THE RELATIVE HUMID- 

ity ac any given time can permit us, or 
others around us, to make decisions that 
can affect our health, comfort and per- 
sonal safety. In addition, the measure- 
ment of relative humidity (abbreviated 
RH) is vital in such areas as food process- 
ing, air conditioning, packing, photogra- 
phy, paper and lumber production, and 
chemical manufacturing. Knowing the 
RH — along with the temperature — can 
allow airport operators to predict fog and 
runway icing. Similarly, farmers and 
nurserymen can predict dew and frost; 
and highway safety authorities can fore- 
cast dangerous fog and icing on bridges. 
Electronic circuits for humidity 
mfpsurement have rarely appeared in the 
press because humidity-sensitive 
transducers have been expensive and sel- 
dom available to the electronics con- 
structor and hobbyist. Now, for about 



ten-dollars-worth of semiconductors and 
discrete components, and less than sixty 
dollars for the humidity sensor, you can 
build a direct-reading electronic hy- 
grometer. The device, described in 
National Semiconductor's Application 
Note AP 256, is designed around the 
PCRC-55 humidity sensor, from Phys- 
Chcmical Research, and a linear to 10- 
volt DC meter. 



The sensor 

The electro-humidity sensor has a 
hygrometric element whose impedance 
changes with changes in relative humid- 
ity. The hygrometric portion of the sensor 
is on the surface of a chemically treated 
styrene copolymer plastic wafer. Water 
vapor is sorbed or desorbed by means of 
adsorption (the adhesion of molecules to a 
surface; not the same as ^sorption). That 
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results in the sensor's having a very rapid 
response to changes in relative humidity. 
A single sensor covers the complete range 
of relative humidity — from to 100%. 

The sensor should be excited only by 
AC voltages {preferably sinusoidal wave- 
forms) of at least 20 Hz with no DC com- 
ponent. Sustained operation with a DC 
voltage, or AC with a DC component. 
causes a shift in calibration. The max- 
imum allowable current is one mA. 

Figure I is a block diagram of the 
electronic hygrometer. An amplitude- 
stabilized squarewave drives a precise 
alternating current through the sensor. 
The sensor's output current feeds a 
current-sensitive logarithmic amplifier to 
linearize the response. The output of the 
log amplifier is scaled, rectified, and fil- 
tered to provide a CMO-volt DC -output 
representing RH's from to 100%. 

A practical circuit 

In Fig. 2, a symmetrical squarewave is 
generated by IC 1-a, an op-amp with posi- 
tive feedback applied to cause it to oscil- 
late. The combination of constant-current 
source IC4 and its associated diode- 
bridge clamps the squarewave output of 
ICI-a at +8 volts. IC4 has a positive 
temperature coefficient of 0.033%/°C, 
which almost completely compensates 
for the negative 0.036%/°C temperature 
coefficient of the PCRC-55 sensor. 
{Mount IC4 close to the sensor so thev 



will be at the same ambient temperature; 
that way the temperature coefficient of 
the complete instrument will approach 
zero.) 

The squarewave is buffered, and then 
fed through the sensor into the summing 
junction of ICl-c. On negative -going 
halves of the squarewave, the V BE /I C 
characteristic of Ql, in the ICl-c feed- 
back loop, gives the amplifier a 
logarithmic amplitude-response. On 
positive-going half-cycles of the square- 
wave, feedback through the diode to the 
summing junction ensures that this point 
remains at a virtual ground so the sensor 
always "sees" the required symmetrical 
drive- wave form. 

The output of the log amplifier goes to 
lCl-d, an op-amp used to sum-in the 
calibration at the 40% RH point, and to 
provide adjustable gain for trimming the 
output to the proper level for a 100% RH 
reading. The output of IC 1 -d is filtered to 
DC by the 100K resistor and 10 /xF capa- 
citor and then fed to IC2-a, the output 
amplifier 

IC2-b compensates for the sensor's de- 
parture from linear response below 40% 
RH. It does that by altering the gain of the 
output amplifier when its input drops to 
about 0.36 volt — corresponding to 40% 
RH. The inverting input of IC2-b, the 
breakpoint amplifier, is tied to the non- 
inverting input of the output amplifier. 
When the input to those paralleled gates 




Usefulness — Measure capacitors lOpF 
— 50% F", leakage 1 nA or .005 C.V„ 
whichever is greater. Accuracy — To 2% 
depending on range. Dependability — 
Ruggedized construction; 1 yr. warranty. 
Versatility — In circuit measurement of 
capacitance and leakage. Output signal 
proportionate to measurement. Portabil- 
ity— 350 Hr. Battery Life. 
*To 25,OOO^F with external voltmeter 

Sand check, address (NO P.O. BOX) plus $3.50 
Handling, CT res. add 7Vi% tax. 

Phone orders: (203) J23-7940 



ANDERS PRECISION INSTRUMENT CO., INC. 

4 Bridge SI. Plaza. P. □. Boi 75 W Human lie, CT 0S226 
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DO YOU KNOW WHERE YOUR COMPUTER IS TONITE ? 



AMDEK 




1. CONTRAST 

i. POWER-BRIGHT 

3. VHOLD 

4. H-HOLD 



VIDEO 
100 

12' BLACIttWHITE 

MONITOR 

FULL FACTORY WARRANTY 

$7995 



tor APPLE 

16K RAM CARE 

♦LANGUAGE TRANSPARENT 

•69 95 

COEX FACTORY WARRANTY 




DISKETTES 

SVV 100 PER BOX 

ALL CERTIFIED - 100% 
GUARANTY 

$14900 

ABOVE WITH HUB RINGS 

$16900 



VISION-80 80x24 Video 
Display Card *249°° 

Vista Computer Company's new Vision-80 board is a 
sophisticated yet easy to use video display card for 
the Apple" computer. 



FLOPPY DISK DRIVE 

DESIGNED FOR ^0795 
YOURAPPLE® YOI 



TRACK ZERO MICRO SWITCH 
DOS 3.2.1* DOS 3.3 
PASCAL* CP/M 



Dimension 
Systems 



CONTROLLER CARD FOR ABOV 



f*99°° 



EXTENDER CARDS 

FOR APPLE. . . .*16PS 

for LB.M.. . . .*19?s 



PROTOTYPING CARDS 

Applets 

I BM * 4q9/s 



NEW FROM 6*5?^^™ 

EPSON TO APPLE 

PARALLEL INTERFACE ! 

*499* 

CABLE INCLUDED 



Components Express, I 

1380E.Edinger, Santa Ana, CA 92705 (714) 558-3972 
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drops below 0.36 volt, the output of IC2- 
b swings positive; that tums on transistor 
Q4 to produce the required change in the 
output amplifier. Transistor Q4 is turned 
off for RH values above 40%, so linearity 
is then determined solely by the log 
amplifier. 

Transistor Ql. in the log-amplifier 
feedback loop, is extremely temperature 
sensitive and can adversely affect the per- 
formance of the amplifier. To com- 
pensate for that, the designers at National 
Semiconductor came up with a unique 
circuit application. Transistors Ql, Q2, 
and Q3 are discrete NPN devices on the 
same substrate as the audio power- 
amplifier in IC3, an LM389. Transistor 
Q3 serves as the on-chip temperature sen- 
sor while Q2 is used as the on-chip heater. 
The audio amplifier senses the 
temperature-dependent V BE of Q3 and us- 
es it to drive Q2 and heat the chip to a 
temperature (typically 50°C) set by the 
reference voltage at the junction of Rl 
and R2. That circuit stabilizes Ql's tem- 
perature and makes it immune to changes 
in ambient temperature. 

To adjust the temperature-stabilizing 
circuit, ground Q2's base, apply power 
and then measure Q3's collector voltage. 
Make a note of the ambient room tem- 
perature. Now, calculate what Q3"s col- 
lector voltage will be at 50°C; allowing 
-2.2mV/°C. Adjust the value of R2 to 
develop a voltage close to the calculated 



YOUR EXCITING 
NEW HOBBY! 

* Enjoy fantastic savings by assem- 
bling your own organ or piano. 

hi Its easy. No technical 
knowledge required. 

Bi Just follow our clear, 
pictured instructions. 

* Choose Irom many models 
from portables to consoles. 
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UNDERSTANDING ATMOSPHERIC 
MOISTURE 

Water covers over three-fourths of the 
Earth s surface, and (here is always some 
moisture in the Earth's atmosphere — 
even over the dries! desert. At times, as 
much as 4-5% of a portion of the atmo- 
sphere is water vapor or water in a 
gaseous state. The variation of the 
amount of moisture in the air (humidity) is 
influenced by geographic location, tem- 
perature, and wind currents. Trie most 
important of those is temperature. Heat 
causes some of the molecules of the 
Earth's surface water to escape into the 
astmosphere. 

Saturation occurs when, at some tem- 
perature, the rates of evaporation and 
condensation balance. The space above 
the liquid contains all the water vapor it 
can hold. When that happens, the air is 
saturated. The amount of vapor a volume 
of air can hold before becoming saturated 
depends on the temperature; the higher 
the temperature, the more moisture the 
air can hold. Air can hold four limes more 
moisture at 70 e F than it can at 32°F. 

Absolute humidity is a measure of the 
actual amount of moisture in the air at a 
given temperature. It is expressed either 
as the number of grains (one seven- 
thousandth of a pound) per cubic foot of 
air , or in terms of pressure in millibars or in 
inches of mercury. 

Relative humidity is the moisture con- 
tent of the air expressed as a percentage. 
It is the ratio of the absolute humidity to 
the greatest amount of moisture the air is 
capable of holding at the same tempera- 
ture. As an analogy, consider a quart 
bottle that is half full of liquid. The ratio of 
its actual contents (one pint) to its capac- 
ity (one quart) is 50% Similarly, a mass of 
air that is holding half the moisture possi- 
ble at a given temperature has a relative 
humidity (HH) of 50% 

When the relative humidity is high (60% 
to 85%) we say the weather is muggy. 
Evaporation of perspiration is slow and 
we feel overheated. We are uncomfort- 
able as it accumulates on our skin and 
clothing. 

When the relative humidity is too low, 
perspiration evaporates too rapidly and 
we are uncomfortably chilly. Prolonged 
exposure causes our throat and nasal 
passages to become dry. When it comes 
to personal comfort, temperature and rel- 
ative humidity are closely related. We en- 
joy relative humidities in the range of 45% 
to 55%. 

Indoors in the winter when relative 
humidity is low, the comfort range is 
around 68°-74°F. Warm-air heating sys- 
tems dry out the air and we often use 
humidifiers to raise the moisture content 
to a comfortable level. On a muggy sum- 
mer day. we may use a dehumidifier to 
make indoor air drier. An air conditioner 
dehumidifies as it cools. 

Dew point is the temperature at which 
air, as it cools, becomes saturated (HH is 
1 00%) and water droplets condense on 
cool surfaces such as grass and plants. If 
the dew point is above 32 F, the con- 
densate is dew. When the dew point is 
32"F or lower, the condensate forms ice 
crystals that we call frost. R-E 



50°C potential at lC3's inverting ( - ) in- 
put. The range of values for R2 can be 
fairly wide because the exact chip tem- 
perature is not important as long as it is 
stable. Finally, remove the ground from 
Q2's base and the chip should reach the 
predetermined stable operating tempera- 
ture within 100 ms. You can check tem- 
perature stability by reading Q3's col- 
lector voltage while blowing on IC3 . The 
measured voltage should remain constant 
within 100 p.V (0.05°C). 

Calibration 

To calibrate the electronic hygrometer, 
connect a 35 K resistor in place of the 
sensor and adjust the 150K ioo% rh trim 
pot for 10 volts output. Now, substitute 
an 80-megohm resistor for the sensor and 
set the 40<i rh trim pot for 4 volts at the 
output terminal. Repeat the \<xm rh trim 
and wz rh trim adjustments until they 
no longer interact with each other. Final- 
ly, substitute a 60-megohm resistor for 
the, sensor and select a 39K resistor for 
R3; that will develop a 2, 4- volt output 
corresponding to 24% RH. It may be 
necessary to select a particular 1.5- 
megohm resistor for R4 to minimize jitter 
in the meter reading around the 24% RH 
point. 

As this is written, the sensor is priced at 
$57,00, S54.00, and $51 .50 each, in lots 
of 1 to 24, for devices with RH deviations 
of ±1%, ±1,5%, and ±3%, respective- 
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ly. To obtain the latest pricing and data on 
the humidity sensor, write to Phys- 
Chemical Research Corp., 36 W. 20th 
St., New York, NY 1001 1 . Be sure to 
specify the PCRC-555 because the com- 
pany has other sensors whose characteris- 
tics are not suitable tor the circuit that has 
been described here. 

Semiconductor catalog 

SGS Shortform '82 is a 72-page catalog 
listing pertinent application information 
and technical data on the SGS line of 
small -signal and power transistors; and 
linear, low-power Schottky TTL, MOS, 
and CMOS 4000/4500 logic-series IC's. 
Also included in a list of SGS data books, 
technical notes, design notes, and the 
names and addresses of distributors and 
reps throughout the U.S. — SGS Semi- 
conductor Corp., 7070 E, 3rd Ave., 
Scottsdale, AZ 85251. 

Instrumentation Amplifier 1C 

The standard three-op-amp in- 
strumentation amplifier with its more 
than a half-dozen discrete external com- 
ponents has been replaced by National's 
LM363. A low-cost, high-performance 
monolithic instrumentation amplifier, the 
LM363 (and the LM163 military version) 
comes in an 8-pin TO-5 package. It re- 
quires no external resistors for accurate 
fixed gains of either iO, 100, or 500 (one 
gain per package). The device has a 



super-beta bipolar input stage that yields a 
very low input-voltage noise, and a high 
common-mode rejection ratio (CMRR). 
For added versatility, the internally set 
gains can be increased by adding external 
resistors. A 16-pin DIP-packaged device, 
which should soon be available, will fea- 
ture pin-strappable gain options of 10, 
100, and 1000. The LM363 is priced as 
low as S9.60 in 100-piece lots. — 
National Semiconductor, PO Box 
70818, Sunnyvale, CA 94086. 

Super-fast op-amp 

The Harris HA-2539 op-amp features a 
600V//xs slew rate and a 600-MHz gain- 
bandwidth product, making it an ideal 
device for use in pulse- and video- 
amplifiers, wideband amplifiers, high- 
speed sample-and-hold circuits, and RF 
oscillators. Full ± 10- volt output swing 
and high open-loop gain make mis Harris 
device useful in high-speed data- 
acquisition systems. 

Power bandwidth is 9.6 MHz, offset 
voltage is 3 mV, and input- voltage noise 
is 15 nV/Hz. The device is packaged in a 
14-pin ceramic DIP. The HA-2539-2, 
manufactured for military use, operates 
in the —55° to + 125°C temperature- 
range. The HA-2539-5, intended for 
commercial applications, operates in the 
0°C to + 75°C temperature-range. — 
Harris Corp., Analog Products Div., 
PO Box 883, Melbourne, FL 32901. R-E 
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CABLE TV 

CONVERTERS 

DESCRAMBLERS 



BUY DIRECTS, SAVE 



36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 




$88.00 



AMATEUR MICROWAVE 
ANTENNA 

• 26 DB Gain 

• Advanced Down Convener 

• Complete-Ready to Install 



$119,00 





LINOSEY JET I WIRELESS 

THE ULTIMATE CABLE T.V. CONVERTER 

Sa CHANNEL INFRARED 
REMOTE CONTROL 
COMPLETLY 
PROGRAMMABLE 

$169.00 

Send $1 for Complete Catalog 
VISA • MASTERCARD • COD 



DIRECT VIDEO SALES 
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JEFFERSONVILLE, INDIANA 47130 
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REPAIRME ' • NOBBIEST V 



WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR 
MAINTENANCE, REPAIR WORK & DESIGN. 

AMERICAN, JAPANESE, EUROPEAN TYPES 
REPLACEMENT FOR ECG* 



CHECK THIS! 

ECG* 
Typ* No 



YOUR 
PRICE 



[Min. 5 pes. each) ( 

YOUR^ 
PRICE 

.28 500A 8.95/ 

.60 523 10.75 V 

.65 526A 10.95 d 

2.25 HIDIV-1* 3.75/ 

2.25 HIDIV-3® 3.75 V 



3 YEARS WARRANTY ON EXR PARTS 



SPECIAL 



(Min. 5 pes. each) 



2SC867A .... 2.95 

2SC1034 5.95 

2SC1114 3.45 

2SC1308K... 2.25 



AN214Q 1.50{, 

STK439 7.25 V 

UPC1181H... 1.95 lj) 

UPC1182H... 1.95 



Call Toil-Free 800-526-4928 

COD ORDERS WELCOME (Min. order S25) 
CALL OR WRITE FOR OUR 1982 PRICE LIST 

DIGlTROPi ELECTRONIC « 

110 Hillside Avenue, Springfield, N.J, 07081 
201-379-9016,379-9019 
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A common cause 

JACK DARR, SERVICE EDITOR 



THIS MONTH S TITL1- HAS NOTHING TO DO 

with any political organization. Ii refers 
to a problem in TV sets that can be puzzl- 
ing if you don't know about it. If you've 
been with me for a long time, you'll soon 
realize that I've covered this ground be- 
fore. However. I've noted of late that I'm 
getting quite a few letters in the mailbag 
concerning what is obviously this particu- 
lar problem so I thought it would be a 
good idea to discuss it once again. 

The problem in question has one 
characteristic symptom — the set sudden- 
ly develops many symptoms at the same 
time! It may have poor sync, weak video, 
poor- or off-color, and so on. Common 
sense tells us that it's unlikely for many 
parts or circuits to all go bad at the same 
time. (Unlikely, but definitely not im- 
possible!) So, what we should look for is 
a common cause — something that's com- 
mon to all stages (and that's where the 
title conies from, at least in part). 

In every TV set ever made, there's one 
circuit that fits that description — the DC 
power-supply. The DC supply has two 
functions; one. of course, is to supply the 
operating voltages to all the stages of the 
set. The other is the cause of the problem. 
The B + supply also serves as the com- 
mon return path for signals from every 
stage. Figure I will give you an idea of 
what I mean. The large filter-capacitors in 
the B + supply provide a very-low- 
impedance path to ground or common 
(there's the rest of the title) for AC only; 
the impedance is a decimal point followed 
by about ten zeros and a 1 . 

If one of the filter capacitors develops a 
defect such as high power factor, or even 
opens, that raises the impedance in the 
common return-path and all the signals 
returning to ground develop signal vol- 
tages across that impedance. Those sig- 
nals float around the B+ network, and 



"back-up" into the other stages, where 
they immediately cause trouble by beat- 
ing with the normal signal. That is plain 
old-fashioned feedback, and you know 
what that causes— oscillation, regenera- 
tion, beats, and other various and sundry 
problems. 

Fortunately, there's a simple way to 
determine whether a bad B + capacitor is 
at the root of your problcm(s). Just touch 
a scope probe to a DC- voltage supply 
point on any of the circuits that are acting 
up. The normal response should be abso- 
lutely nothing; just a nice straight green 
line, even with a high vertical-gain. (In- 
cidentally, that is the best possible test for 
either filter or bypass capacitors.) If you 
see any sign of a signal on the bypassed 
end of a circuit, you know that the filter or 
bypass capacitor is bad. 

Try bridging a good capacitor across 
the suspect one. If the signals disappear 
and the problem clears up. you've found 
the cause {and cure). Replace the original 
capacitor with a good one. 

Caution: perform this test with the 
power on only in tube sets. In all solid- 
state sets, turn the power off. connect the 
bridging capacitor, and then turn the set 
back on. The charging surge causes tran- 
sients that can damage transistors, IC's. 
and other components. 

That "common" problem causes some 
of the oddball symptoms we've all seen — 
the dark horizontal bar crawling up 
through the picture, bending or weaving 
at the sides of the raster, beats in the 
picture or color, AGC problems, etc. 

One of the more unusual situations I 
ran across was a set with absolutely no 
vertical sync; the horizontal sync was 
steady as a rock. Scoping the composite- 
sync waveform at the output of the sync 
separator showed what looked like a nor- 
mal pattern. A normal pattern will show 
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the vertical sync as thin lines every so 
often along the "bar" made up of the 
horizontal -sync pulses. I finally noticed 
that they weren't there (I hadn't looked 
close enough at first)! When I scoped the 
DC power- supply for [he stage, I found 
thai ihcre was a small sharp spike at the 
vertical frequency. 

That spike was feeding back into the 
sync -separator output, opposite in polar- 
ity to the sync pulses, and neatly punch- 
ing out the vertical sync! The cause turned 
out to be a bad electrolytic capacitor in 
DC power supply. 

So, there you are. If you find multiple 
symptoms, start looking for a common 
cause. Only one thing in the set fits that, 
and it is the DC power-supply. Solid-state 
sets, too, can suffer from the problem. In 
sets with low-voltage DC supplies de- 
rived from the flyback, look for pulses 
and hash on the DC at the horizontal fre- 
quency. Each supply has a rectifier diode 
and a filler capacitor. Check to make sure 
it is not open, leaky, or suffering from a 
high power-factor. 

Your scope is the only instrument that 
will positively locate and identify the 
cause of that sort of trouble, so, if you 
suspect it, grab the scope probe and start 
looking; it can save you a whole lot of 
time. R-E 



SERVICE 
QUESTIONS 



LOW VOLTAGE 
I've got a raster on this Sharp 3W77, but 
it is about an inch short on either side. All 
of the DC voltages (out of the flyback) are 
too tow. There are also three pictures, 
side-by-side, on the screen,— J.C., West 
New York, NJ 

I think that the last symptom is the key 
to the entire problem. If your horizontal 
oscillator is that far off. it will upset the 
voltage from the flyback, and just about 
everything else. Fortunately, that is more 
or less a standard oscillator/AFC circuit. 
Ground the top of the AFC diode. That 
will kill the AFC and let the oscillator 
free-wheel. Now, tunc the coil until you 
get just a single picture, with straight 
sides, floating back and forth. That in- 
dicates that the oscillator is back on fre- 



94 



Electronics DtfDDDTlDq^ 




24-Band GRAPHIC EQUALIZER Kit 

• 88dB S/N ratio • less than .02% THD 

• Solid walnut ends • black anodized 

• Only $125 mono, $225 stereo, 

• M.'C, Visa ok, free shipping w/check 

Symmetric Sound Systems (707) 546-3895 
8S6A Lynn Rose Ct. Santa Rosa, CA 95404 





TELEVISION MODULE includes VHF, UHF, 
and CABLE-TV TUNER. IF AMPLIFIER and 
VIDEO DETECTOR, SOUND DETECTOR 
and AMPLIFIER, SYNC and SCAN PRO- 
CESSOR: $95.00. TELEVISION SIGNAL 
PROCESSING MANUAL explores Standard 
and non-standard television: S1 5.95. Add 5% 
shipping and handling. Informative catalog: 
S2.00. VISA and MO. accepted. ABEX, P.O. 
Box 26601 -RT, San Francisco, CA 94126. 
CIRCLE 44 ON FREE INFORMATION CARD 



ULTIMATE UHF FRINGE AREA RECEP- 
TION, receive snow free pay and commercial 
tv signals. The system includes a 114 ele- 
ment antenna, 39db LNA (Booster) and sig- 
nal extractor for $199,95. Complete 
documentation and warranty. 114 element 
antenna $109.95, 39db LNA (Booster) 
$119.50, signal extracter $39.95. Dealer in- 
quiries welcome. Visa - Mastercard 
accepted. Please specify channels. DX- 
TELE LABS, 3822 N, Paradise Rd„ Flag- 
staff, AZ 86001, 602-774-4735. 
CIRCLE 43 ON FREE INFORMATION CARD 



* AMATEUR 
/ MICROWAVE 
RECEIVER 




ONLY $89.95 complete with the following 
75 to 300-ohm balum halun for rabbit ears 
" 20" fiberglass parabolic dish ' low noise 
probe down converter 60 ft, factor made 
coax 3 ft. coax power supply ■ mounting 
hardware and instructions. All lor only $89.95 
plus S^.OO shipping & handling Visa. Master- 
charge or COD. cash or certified check. 
NATIONWIDE G.H.Z., 6825 N. 16th St., 
Phoenix, AZ 85016 (602) 274-1199. 
CIRCLE 42 ON FREE INFORMATION CARD 



2300 MHz DOWNCONVERTER kit 
for Amateur microwave reception. $37.95 
postpaid. Includes NE 64535 high- 
performance RF stages and highest quality 
components for superior performance. Send 
SASE for information filled catalog of other 
converter kits, preamps, accessories and 
parts. VISA and MASTERCARD accepted. 
SMP - Superior Microwave Products, Inc. 
PO Box 1 241 Vienna, VA 221 80 

1-800-368-3028 1-703-255-2918 

CIRCLE 41 ON FREE INFORMATION CARD 




ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color b&w. 20mm. foreign or domestic. 
3x6 ft. space required, Profits 7 ?'' Average 
CRT rebuilding cost- $5. Sell for $100 - 
$95 profit; < 5 CRTs = $475 daily: * 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Invesligate this opportunity 
today. We service the entire world Write 
nr call: 

CRT Factory, 1909 Louise St., 

Crystal Lake, II. 60014, (815) 459-0666. 
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TRS-80" COMPUTERS - BUY DIRECT DISCOUNT PRICES 

UIC E 2Q PURE RADIO SHACK EQUIP MENT - FREE COPY OF WARRANTY UPON REQUEST ffgff smith cane** 

WE CARRY THE FULL 



TOLL 
FREE 



1-800-841-0860 



TRS-80 Model II From '2899 

TRS-80 Model 16 From '4098 

TRS-80 Color Computer. From *289 

TRS-80 Model III From '399 

Franklin Ace 1000 CALL 

Smith Corona TP-1 

Daisy Wheel Printer, .. *579 

Mod I & III Hard Drives CALL 



it 



BUY 
DIRECT 

SAVE 




Thousands of Satisfied 

Customers Since 1978 

TM - Tandy Cflfpurai^on 



TRS-80 PRODUCT LINE 

+ WRITF FOR FREF CATALOG* 

MICRO MANAGEMENT 
SYSTEMS, INC. r 

PARCEL DIVISION - DEPT NO. 1 5 
2803 Thomasville Road East 
Coiro, Georgia 31728 
GA. a INFO 912-3777120 
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INTERNATIONAL FM-24Q0CH 

FREQUENCY METER 

FOR MOBILE 

TRANSMITTERS/RECBVKS 

Portable -Solid State • Rechargeable Batteries 

The FM-2400CH provides an accurate fre- 
quency standard for adjustment o( mobile 
transmitters and receivers at predetermined 
frequencies, 

The FM-2400CH with its extended range cov- 
ers £5 to 1000 MHz. 

The frequencies can be those of the radio fre- 
quency channels ot operation and.'or the inter- 
mediate Irequencies of the receiver between 5 
MHz and 40MHz. 

Frequency stability: ±.0005% from +50" to 
+ 104°F. 

Frequency stability with built-in thermometer 
and temperature corrected charts: ± ,00025% 
from +25° to +125° (.000125% special 450 
MHz crystals available), 
•Tests Predetermined Frequencies 25 to 
1000 MHz 

• Pin Diode Attenuator for Full Range Cover- 
age as Signal Generator 

• Measures FM Deviation 

C 1 ^" - "!■ FM-2400CH Imeler only) S690.49 
RF crystals (with temp. 
correction) S2S.89 ea. 
RF crystals (less temp, 
-g» ' correction) 521 .92 ea. 
\ IF crystals catalog price 

Write for catalog 




INTEHHATIONUL CHYSTHL MFG. CO., INC. 
to North Ls* Oklahoma Csly. Okla 73102 
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ATTENTION 
TECHNICIANS 



ARE YOU TIRED 

of being 

"only a serviceman" 

or 
"jus t a technician ' '? 

THE LETTERS "GET 
AFTER YOUR NAME SPELLS 

"PRIDE" 



TRY IT . \ 

Take pride in 

your profession— V 

Decide to be a GET 
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For inlormation about: exam dates: 

. requirements; study guides; 

other 

Send to: NESDA/ISCET 

2708 W. Berry St. 

Fort Worth, TX 76109 

(817) 921-9101 

Name 



Address 
City 



quency. Remove the short from the AFC 
diode and the picture should lock in; if 
not, your AFC diodes may be bad — check 
and replace them if necessary. 

NO COLOR 

I wasn't getting any color from a KE- 
chassis GE set. I made the tests you sug- 
gested and found the 2700-ohm plate re- 
sistor of the 6BW 1 1 open. Thanks for the 
help.— CM.. Walled Lake. Ml 

THERMAL PROBLEM 

I've got a thermal problem in a Sampo 
M-128. The vertical lock is poor and, when 
it does lock, retrace lines are visible, I 
froze C604 and the problem disappeared 
until it warmed up. I replaced the capaci- 
tor, and the same thing happened. I also 
froze C505 and the problem dis- 
appeared.. .temporarily. A new C505 didn't 
help; nor did a new vertical IC and sync- 
separator transistor. Any ideas?— D.B., 
Selah, WA 

You obviously have a thermal 
problem — the question is where I Try 
cooling some of the resistors. While I 
tend to agree thai the little low-voltage 
electrolytics are a likely cause, in your 
case they seem to be OK (installing new 
ones isn't a bad idea, though). 

Resistors are subject to thermal drift, 
and that could easily account for the far- 
off DC voltages you found at the sync 
separator. As a last resort, check all the 
solder joints in the area you were cooling; 
cold-solder joints can be responsible for 
some weird problems. H-E 

JUST A FEW OHMS OFF 

This Zenith 23GC45 suffered from 
poor vertical-height. I subbed the 9-92 
module, but that didn't help. It finally 
turned out that R203 — a 4.7-ohm resistor 
from pin 9 to ground — had increased in 
value to 6.5 ohms. I replaced the resistor 
and that took care of the problem. A good 
low-resistance scale on your meter is a 
handy tool!— D.tf., Vacciville. CA 

Amen! 

FULL-WAVE BRIDGE QUESTION 

I'm puzzled about something I found 
while footing around. If I feed an audio 
signal into a full~wave bridge rectifier, the 
resulting sound is badly garbled. If I add a 
DC bias to the rectifier's AC inputs, the 
audio sounds normal. Can you tell me 
what's going on?—J.G„ Morgan Hill, CA 

I hope so. When you feed AC to a 
full-wave bridge rectifier, there are al- 
ways two paths that conduct, and two that 
are blocked. That gives a DC voltage, 
with some ripple at the input frequency. 
That would be the equivalent of very se- 
vere clipping in an audio amplifier. The 
normal audio-signal at the output is AC 
floating on a DC signal; it can go either 
positive or negative, adding to or sub- 
tracting from the DC voltage. 

When you added DC bias, you raised 



HICKOK LX304 
A TOUGH Value 
to beat at $99.95 




Here is the truly inexpensive, high 
performance Digital Multimeter 
you've been looking for! 

Lightweight, but rugged. Accu- 
rate. Precise. Reliable. Safe. Easy 
to hold and operate with the same 
hand. Made in the U.S.A. 

All the super-durable, high quality 
professional meter you need for 
service and maintenance work. 

• Automatic polarity, zero and 
overrange indication 

• Easy to read W high LCD 
display 

• 'A year battery life in typical use 

• Withstands 4 ft. drop test 

• Automatic decimal point, 
built-in low battery indicator, 
diode and transistor testing 
capability 



Priced under $100, the 
LX 304 offers the best 
performance per dollar. 



HICKOK 




THS HICKOK ELECTRICAL INSTRUMENT CO 

1G5I4 Dupont Avenue - Cleveland, DnrfJ 4A10B 

13161 aai-aoec - twx aio-4Eias8B 
CIRCLE 97 ON FREE INFORMATION CARD 



your audio signal above the DC level, 
which let it vary normally, and the audio 
came through. 

MISLEADING SYMPTOM 

The raster in this Magnavox T982 took 
on a trapezoidal shape; usually that means 
a shorted yoke-winding. If you're won- 
dering whether we tried changing the 
yoke, yes, we did. 

Later, we found that the values of the 
filter capacitors in the power supply had 
decreased in value, allowing the vertical 
circuit to be "pumped" at the horizontal 
rate. Replacing the capacitors brought 
things back to normal. Watch out for 
this — not only in that chassis, but also in 
theT98l andT987. 

Thanks to C.T., of Adelphi. MD, for 
lire warning. 

NEGATIVE VOLTAGE 

There is no high-vottage, etc., on this 
J.C. Penney 685-4827. The B + voltages 
seem to be OK and the horizontal oscilla- 
tor seems to be working. When I checked 
around the output stage, I found a nega- 
tive voltage on the plate of 40KD6 and the 
cathode of the 34CE3 damper tube. What 
Is going on?—M.B„ Newport News, VA 

Try this: Hook a DC voltmeter to the 
cathode of the damper tube and turn the 
power on. Watch the meter— if it comes 
up to full B + , disconnect the meter 



quickly. If it shows zero, or, as you 
found, a small negative voltage, the 
cathode of the damper is probably open 
inside the tube. Check the continuity from 
the damper cathode to the plate of the 
40KD6; that checks the primary winding 
of the flyback. Also, try a new damper 
tube — that is rarely the problem, but it is 
possible. 

NON-STARTING VERTICAL 
OSCILLATOR 

/ 've checked all the parts in the vertical 
circuit of this RCA KCS204A, but the oscil- 
lator simply won't start. I don't get it. — 
C.A.S., Snetlville, GA 

Oscillators that won't start, even 
though all the parts check out OK, have 
been a common problem for years. Just 
remember that if a circuit won't work, 
there almost always has to be a bad pan ! 
In your case, I'd suspect an open capaci- 
tor in the feedback loop — if there's no 
feedback, there's no oscillation, 

Double check: feed a 60-Hz signal to 
the input of the first stage of the oscillator. 
If you now get deflection, the amplifier 
part of the circuit is OK. (All vertical 
oscillators of this type are really just two- 
stage amplifiers with very heavy feed- 
back from input to output.) If the ampli- 
fier is working, then the problem is in the 
feedback loop, and very likely to be an 
open capacitor. Check C609 and the oth- 
ers to see whether they're good. R-E 







2 NEW 
OPTO 

DESIGN 
s KITS! 

Now you can 
haw 36 different 
options for easy LEO 



Opto Designer I Opto Designer II 

180 T-1 ano" T-l*. IflOflound Square 

Red Green Yellow Orange Triangular Rectangular 
and Fed-Orange LED Lamp} and Cylindrical LED Lamp* 

'19.95 *24,95 

Send for FflEE LED BROCHURE: 

• 3rrun{T-l) 5mm{T-1\)» Round* Square 

* Cylindrical* Triangular* Rectangular* Hjgh 
Intensity • Gustom * Arrays * Two-color Round, 

Rectangular * Level meter panel displays 



tJ 



FREE 100 CB-50 T-1 3 /* mounting 
Clips if you order within 7 days 



I BTROHIX 



l4SO3NE401hSlie6t.Depl.BE112 
Redmond, WA 98052 
I YES, I would like to take advantage of your offer 
I □ Send me — Opto Designer I @ $19,95 plus 

S3. 00 shipping and handling 
| □ Send me — Opto Designer II (5> S24 95 plus 
| S3. 00 shipping and handling. 

' Name 



Address 


Company 


City 


SI 


Zip 


Signature 


Please charge 
No 


my a Mastercard 


□ Visa 

E :■: p 


CALL TOLL FREE 1-800-426-1044 



CIRCLE 36 ON FREE INFORMATION CARD 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



iVo cosily School- Mo commuiing 10 class. The Original 
HomC'Siudy course thai prepares you for the FCC Radio- 
telephone license exam in your spare iimel Passing [he exam h 
your "ticket 11 Lc thousands of (veiling opportunities in 
Communications, Broadcast ing. Mobile two-way systems. 
Microwave Italians, Radar install alio rts. Aerospace and more 

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL 
You learn how to pass ihe FCC License exam at home at your 
own pace wiih this easy -to- understand* proven course, Within 
a few short weeks you could be on your way to being one of 
i he highest paid workers in the electronics field. Ii's ihat easy! 
U.S. Federal law requires you to have an FCC License if you 
warn ro operate and maintain virtually any cnimnunh'ttft'oits 
systeitt — you don't need a College degree to qualiFy, but you 
DO need an FCC License. With this Home-Study course, 
you'll be ready lo pass the FCCGovernmcni licensing c\nm in 
a remarkably short lime. Send for FREE facts now. No 
obligaiion No -salesmen will call MAIL COUPON TODAY! 

T comrrunD moductIooV " "1 

I FCC LICENSE TRAINING. Dept.E ■ 

| P.O. Box 2213, San Francisco, CA 94126 ■ 

I Rutf* FREE fac[% on how ] fan prepare for my FCC ' 

I License a1 home in my ^pareiirne. I 

I NAME j 

J ADDRESS_ 

! CITY _____ 



STATE 




NEW CALCULATOR METHOD! 



IF VOL1 HAVK TROUBLE WITH STATISTICS this 

new method is for you. All you'll peed is a calculator, 
plain or fancy, or your home computer. You cannot fail. 
Sure, youMl have lo do some work, but if you can push a 
button you can learn slat [sties now, 

ITS EASY WITH INTERESTING EXAMPLES — 
you follow step-by-step calculator or computer key- 
strokes — instead of algebra. 

Lei me introduce myself — I'm Dr. George McCarty 
and 1 teach at the University of California. Tens of 
thousands of people like yourself have used my 
calculator method to leach themselves calculus. Now 1 
have teamed up with another professor to put all those 
tested and proven techniques in one NEW STATISTICS 
GUIDEBOOK for you— it's 352 pages BIG, and its 
name is Calculate Basic Statistics. 

THIS METHOD IS FRIENDLY, so you can use it on 
your own — before, during, after or instead of your first 
course In statistics. I'm certain I can show you this easy 
way to success with statistics, so I guarantee it to you 
unconditionally — if you are not satisfied just send it 
back for a prompt refund, 

BUT YOU'LL BE EXCITED the very day it's 
delivered to you — you'll start right in calculating a 
basic statistic on page I . so you'll get instant confidence 



in your own ability to use my method. You'll read infor- 
mal explanations with detailed calculations for topics 
like "confidence intervals" and "contingency tables" 
that are confusing in ordinary textbooks. 

SUPPOSE YOU HAVE ALREADY STUDIED 
STATISTICS. You'll use Quick-Reference Guides to go 
straight to a topic you want lo refresh yourself on — 
then get right -now answers in your own field — 
business, biology, science t psychology, education. 

YOU'LL BE DOING Inference and Hypothesis 
Testing, the Chi-Square Distribution, ANOVA, Regres- 
sion and Correlation, Non-Parametric Methods — 
they're all here. 

DO THIS NOW. Order my statistics guidebook direct 
from the publisher — it is guaranteed to work with any 
calculator or computer. If you would like to start out 
with a fancy new calculator, order my complete kit — it 
includes the guidebook and a Tl-35 calculator which 
finds means and standard deviations at the touch of a 
button. 

As pennywise Ben Franklin said, "An investment in 
knowledge pays the best dividends. " GET 
STARTED NOW — ~ ^ 

lax deductible for "S^*i*t- i^^C^^f 



professionals. 



YES, 1 want to learn statistics fast and easy with your new method. If 1 am not more than satisfied I can return " 
it for a quick refund. RUSH me Ihe guidebook or complete kit I select below (kit contains the guidebook and a I 
modern Tl-35 statistical calculator). 

MARKET SURVEY DISCOUNT: I want to save $1 on each guidebook or kit I order — here is the | 
profession I'm going to use statistics for ■>- 



STATI STICSGUIDEBOOK KIT 

How many? I |sn.95 I JS39.95 

Handling/Shipping 1,00 2.00 

Tax (within Calilornia) .90 2,40 

Market Survey Discount —1.00 —1,00 



Enclosed Is my f : Check. , MO.; or charge my MC or VISA 
card no. expires 



My name is 



TOTAL 



My address is 



For AIR SHIPMENT add $3 per item 

| PHONE MC or VISA OBPEHS to (714) B31-2S37 | 



City 



Zip 



OUTSIDE USA, surface shipping is $2 per book or 
Sb per kit and air shipment Is S5 per book or $10 
per kit • U.S. FUNDS please 



Cardholder & mailing address if not as above 

EduCALC Publications 

27963 -S Cabot Road, Laguni Miguel, CA 92677 
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TEAR OUT and MAIL TODAY — PROMPT SHIPMENT GUARANTEED! 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



CB TRANSCEIVER SYSTEM. Realistic 
model TRC-429, has 40 channels and has 
been designed for easy, one-hand operation. 
The speaker, microphone, and all operating 
controls are in the handset, including the 
volume and squelch controls, push-to-talk 
switch, and a rotary channel selector with 
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LED back-lighted channel indicator. The unit 
comes with a universal mounting bracket for 
easy installation under the dash or seat, in the 
glove compartment, or in the trunk — almost 
anywhere in a car, truck, boat, or airplane. 
(For installation in the trunk, there is an op- 
tional extension cable, priced at $29.95.) 

The model TRC-429 has 0.5-microvolt 
sensitivity (for 10 dB signal plus noise to 
noise), and adjacent channel rejection of 60 
dB (at 10 kHz); it also features built-in ANL 
(Automatic Atoise Li miter) circuitry to reduce 
interference. Dual MOSFET "front-end" RF 
circuitry brings high sensitivity plus freedom 
from cross-modulation and other RF distor- 
tion products. The frequency-synthesizer cir- 
cuitry uses a state-of-the art digital phase- 
locked-loop (PLL) for stable on-channel com- 
munications. 

The Realistic model TRC-429 is priced at 
$139.95. — Tandy Corporation/Radio 
Shack, 1800 One Tandy Center, Fort Worth 
TX 76102. 



VISUAL TOOL, the Bend-A-Light. model 
BO30K, is designed to meet the universal 
need for a light to get into those impossible 
holes, cracks, and cavities encountered by 
everyone involved in building, repairing, or 
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servicing today's complicated machines and 
devices. 

The Bend-A-Light is a high-intensity, op- 
tically focused light on a ten-inch flexible shaft 
which can be bent and rebent to fit into any 
%-inch ho'e or crack for inspection, retrieval 
of parts, or repair. The brilliant pinpoint of light 



TOP GRADE 
HAND TOOLS TO FIT 
YOUR POCKET BOOK 
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Available at better distributors 

ADVANCED TOOL TECHNOLOGY, INC. 

"Tools for Tomorrow's Technology" 

18217 Parthenia St. • Northridse, CA 91325 .213/993-1202 



JfTT 



1 ADVANCED 

TOOL 
TECHNOLOGY inc 

It tf 3.,E-.*-J,.ir> .ji Ail.tfr,,;,. Ro->r.„c.r, C&rp 




Electric Power 

Pollution, 

Spikes, 

Interference 

& Lightning 

HAZARDOUS to 

HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

1SO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

1SO-17MAGNUM ISOLATOR. A QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

Master-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1 300-225-4876 

(eigepl AK, HI. MA, PR & Canada) 

SATISFACTION GUARANTEED! 



Electronic Specialists, inc. 

tTt South Main Street. rVarrc*. MA 01760 
Technical & Hon BOO 1 617-655 1532 
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is effective up to 50 feet, and cannot reflect 
back into the user's eyes. Two AA batteries 
supply the necessary power. An unbreakable 
mirror, magnetic pick-up, and clip-on mag- 
netic holder for "hands-free'' operation are 
available accessories. 

The Bend-A-Light, model BO30K, is priced 
at $39.95.— L & W Enterprises, Inc., 200 S. 
Washington, Royal Oak, Ml 48067. 

SPEAKER SYSTEM. JansZen model ZS30- 
4 is electrostatic and has two components. 
Designed and styled to disprove the notion 
that electrostatics have inherent short- 
comings in the areas of power-handling 



1-inch fiber carbon die-cast low-frequency 
transducers. High frequency is produced by 
thirty 5-inch electrostatic elements. 

The model ZS 30-4 is priced at $4500.00 a 
pair.— JansZen Electrostatic, Division of 
Soundmates. 796 29th Avenue Southeast, 
Minneapolis, MN 55414. 

WIRE DISPENSER, model WD-30-TFtl, 
holds three colors of wire and features built-in 
cutting and stripping mechanism. The refill- 
able dispenser holds 50 feet each of red, 
white, and blue Kynar insulated, silver- 
plated, solid copper wire. To operate the cut- 



the lead synthesizer 
that has 
it ali 
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capabilities and dispersion characteristics, 
the model ZS 30-4 has a new electrostatic 
diaphragm with the lowest mass of any mate- 
rial used heretofore, offers failure-proof 
electrostatic elements (nine thousands of 
one percent field-rejection rate), and has four 



CIRCLE 124 ON FREE INFORMATION CARD 

strip mechanism, the wire is first drawn out to 
desired length; then a built-in plunger cuts the 
length free from the roll, while a gentle pull 
through the stripping blade removes the in- 
sulation. The model WD-30-TRI is priced at 
£9,1 7; the three-color refill, model R-30-TRI. 
is priced at $7.01 —OK Machine and Tool 
Corporation, 3455 Conner Street, Bronx, 
NY 10475, r-e 




ISNOW$1O0OFF! 

Vqo"¥6 always had 3 rot ol options 

Vou couJd have r he convenience and easy opera [ion ol a noi- 

inai'/ed syrHfiesiier >F you were Milling lo give up the ver 

sahMy ol modular equipmeni 

Or the unlimrted spectrum, of lone colors and limb-res cl 

modules if you didfl'l mind me cumbersome paEch tordfs and 

time required to sel up or change a patch 

You could have programmable presets il you could raise I he 

bucks, or low-cosl equipment it you could stand the snap 

crack re- pop 

You could even have $ueh technically innovative lealures as 

computer control or voice and sequence if you had the 

technical savy )o design n all and mafce it work 

Now you have another ophon VOU CAN HAVE IT ALL Wide 

range precise, low noise, presets, meaningful patch bay and 

an easy-to use computer tntefface 

All ai a price mat's noihing bui unbelievable the easy-to- 

assembie Proteus 1 KM was^M^now $399 



ORDER TOLL-FREE WITH 

VISA OR MASTER CARD 

1-800-654-8657 



Similar savings on other RAiA kits, 
ask for our free brochure. 

warn to know more? Proteus \'a UsingfAssembiy manual 
which mcludes a demo tape Will answer all of your questions 
Trie ptice SI0QO is refumjablt upon purchase or the ki1 

Direct mail orders and inquiries to : Dept.12R 

tiQiA Electronics, Inc. 

1030 W Wilsh.re. Oklahoma City, OK 731 16 M051B43-9i3t 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desotdering or solder- 
ing tools. 

iMiiflt 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models. SS con- 
struction for long life, light weight 
'and balance for easy use 

Conlact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment— or write us today. 

Enterprise Development Corp. 

5127 Easl 65th Slreet 
Indianapolis. IN 46220 
Phone: (317) 251-1231 






Amateur 

32-Element 
Yagi Antenna 



•Not 
• 38 

alum 
-40° 
necto 



a kit. so it's easier to sell * 1 9-2.5 Gh* 
long » Die-cast waterproof 
num housing • Withstands lemps 
to t-14Q°F. • 50-ohm type "N" con- 
r • Mounting hardware included. 



Only s 19 



95 



I 

I 
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2 Ghz 

MICROWAVE 

ANTENNA 

with 52 dB Overall Gain 

• Bulll-ln down conveners • Tune 
19-2, 5 Ghz • Operates on channels 
2-6 • 22 dB gain resonant disc an- 
lenna • Standard 12-16 vdc power 
supply • Mounting bracket for hon- 
zcntal or vertical polarity • Comes 
with 60 coax with connectors. 3' 
lumper cable . 7 5-300 oh m and 300 - 7 5 
ohm adapters, complete Instructions. 
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LONG-RANGE MICROWAVE ANTENNAS 

with Separate Down Converters 
FULL-YEAR WARRANTIES! 



I 



.& 



58 dB 
Gain 



just s 1 74 



9b 



62 dB 
Gain 



Only *1 99 95 



• Tuneable temp-compensated L O • Power supply with built-in A-B switch 

• High gain, low noise figures • Convenient mounting tabs • Weather- 
resistant housings » For distant or low signal areas * Two microwave pre- 
amp slages • 2.1-2.3 Ghz • 20 Mhz mput"band-width • Noise figure: 5 dB • 
TV channels 2-6 » 75-ohm lype "F" output ■ 50-ohm type "N" input 
impedance • Aluminum housing ■ Withstands temps Irom -4Q 3 to + 140°F. 



-^ —Dealer inquiries invited. <• 

G.M.A. 

79-59 264th St.. Floral Park. N.Y, 11004 
21 2-929-3505/21 2-544-5990 
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HOBBY CORNER 



Help from our readers 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



THIS MONTH SEJIMS TO BE A GOODTIME TO 

pause and thank those of you who have 
written to offer help to others. Your answ- 
ers and suggestions are appreciated. It is a 
good time, too, to pass along some of 
your helpful hints to those who may have 
experienced similar problems. 

Little shocker 

Ernest Worley of Irvine, CA went to 
the trouble of analyzing the "'Little 
Shocker'" circuit that appeared in the this 
column in the August 1981 issue. Among 
several improvements he suggested are 
two of special interest. 




RG. 1 

The most significant change is shown 
in Fig. I, If you compare it with the 
original circuit, you will sec that Ernest 
has added a 1 2 -volt Zener diode in series 
with the 1N914 across the primary of the 
output transformer. The Zener allows the 
transformer to make a more complete 




To better meet your needs, "Hobby 
Comer" will undergo a change in di- 
rection. It will be changed to a 
question-and-answef form in the near 
future. You are invited to send us 
questions about general electronics 
ana us applications. We'll do what we 
an to come up with an answer or. at 
least, suggest where you might find 
ane. 

tt you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
thai we cannot become a circuit- 
design service for esoteric applica- 
tions: circuits must be as general and 
I as simple as possible. Please address 
your correspondence to: 
Hobby Corner 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 



recovery with each pulse while still pro- 
tecting the transistor from breakdown. 

In addition, Ernest adjusted the values 
of the capacitor and resistors to increase 
the frequency to about 350 Hz and to 
bring the duty cycle to 50%. The end 
result is to give the shocker a bit more 
"zing" and, more importantly, to con- 
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former. If it is not a circuit like an audio 
amplifier, where fidelity is important, 
give the Zener a try. It may improve cir- 
cuit efficiency and conserve battery 
power. 

Thanks, Ernest, for sharing the battery- 
saving-Zencr with us. 

Induction timing-light 

David Reading of Marsh field. WI off- 
ers a good solution to James McDaniel's 
desire to change his timing light to the 
induction pick-up variety (April 1982). 
Careful selection of the few extra parts 
required — especially the triggering 
transformer — will allow you to fit it all 
into the original light case. 

Figure 2 shows a basic high-tension 
timing- light circuit. Figure 3 shows a cir- 
cuit with David's added parts (note that 
the resistor shown in Fig. 2 has been 
removed). He says any 4-kV trigger 
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FIG. 3 



serve battery life. You may recall that 
short battery-life was a characteristic of 
the original circuit, and the changes help 
get rid of that problem. 

1 am not calling Ernest's changes to 
your attention so much because the 
shocker circuit is especially deserving, 
but rather because the addition of the Zen- 
er diode across the primary of the trans- 
former can be applied to other situations. 

Often you will run across designs that 
couple transistor outputs through a trans- 



transibrmer will work fine and suggests 
one sold by Mouscr Electronics (11433 
Woodside Ave., Santec, CA 92071) as 
their stock number 42FM401. 

David has tried several different styles 
of induction pickups. All had three to five 
turns of wire around the core and they all 
worked fine. He cautions that the SCR 
must not be rated any lower than six amps 
at 600 volts. 

Many thanks. David. Now all of us can 
»ivc new life to those old timing liehts. 
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Bullet velocity 

Randolph Richtcr (Schenectady, NY). 
J. A. Keys (Long Beach. CA) and others 
were quite helpful with the problem of 
measuring bullet velocity (December 
1981). The solution, of course, is to 
measure the time it takes the bullet to 
travel over a known distance as accurately 
as possible. 

The usual approach is to place two 
wires a given distance apart and then 
break them with the bullet. 1 acknowledge 
that the most difficult pail of that pro- 
cedure, at least to mc. would be to hit the 
two wires! The experts tell mc, however, 
that it isn't too hard to do provided that the 
wires are close and the rifle (or pistol) is 
supported by sand bags. 

In any case, it is easy enough to meas- 
ure the distance between the wires. Now. 
if you only knew the length of time be- 
tween the breaking of the first wire and 
the breaking of the second one. finding 
the velocity would be easy. 

Everyone seemed to go about timing 
the breaks in just about the same way. A 
counter circuit counts the pulses from a 
fast clock. The clock is triggered by the 
breaking of the wires — the first one starts 
it when broken, and the second one stops 
it. Knowing the clock rate and the number 
of counts, it is simple to figure the time 
that has elapsed between the breaking of 
the two wires. 

After you know both the distance and 
the time, you can divide the first by the 
second to get the velocity . Let's now look 
at the actual techniques our readers used. 

J. A. and Randolph use different cir- 
cuits to measure the time. J. A. uses an 
internally triggered commercial counter 
that's enabled by an exclusive-or gate. 
The two wires are, of course, connected 
to the gate inputs. When one is broken the 
counter starts; it stops when the second 
wire is broken. 

Randolph, on the other hand, built his 
gear from designs in Radio Shack's 
Engineer's Notebook. His circuit also 
consists of counters and a clock, but the 
triggering setup he uses is a little differ- 
ent. In that setup, he has the clock running 
before he fires and uses the breaking of 
the first wire to start the counter. 

Breaking the second wire stops the 
clock by turning off its power. When the 
clock stops, there are no more pulses for 
the counter to count and the display 
freezes, showing the number of pulses 
that were counted between the wire 
breaks. Neat! 

If you are thinking of measuring bullet 
velocities. I should tell you that almost 
every response to this problem that I re- 
ceived included one piece of advice: 
OBSERVE FIREARM SAFETY PRO- 
CEDURES! That is very important and 
only a fool thinks it is "silly" to repeated- 
ly go through a safety checklist when 
conducting tests like this. 

Forgetting about guns for the moment. 



you can measure the speed of almost any- 
thing with the system described here. It 
will completely eliminate errors due to 
human reaction-time, as well as errors 
(real or imagined) that might be due to 
favoritism. 

Certainly, anything slower than a bul- 
let will present no difficulty. All you have 
to do is to slow down the clock to a rate 
that is appropriate to the event you are 
measuring. 

Mosquitoes again 

Summer is an interesting time of the 
year. Many of you become involved in 
warm-weather activities and electronics 
experimenting receives less attention 
than it does in other seasons. Your outside 
activities bring to mind (and body) the 
problem of mosquitoes, and what can be 
done about them. 

Last summer was no exception. Sever- 
al readers wrote to ask for information or 
a circuit for a mosquito repeller. If you 
have a problem with those infernal pests, 
you may wish to refer to ""Hobby Cor- 
ner" in the March 1980 and February 
1981 issues of Radio-Electronics. There 
you will find a circuit and some com- 
ments about its value. 

It may be helpful to summarize the 
comments 1 have received over the last 
couple of years. Before you plunge into 
building a repeller, you should know that 
the number of readers who think it is great 
is about equalled by the number who 
think it is of no value at all! Until there is 
more information, I wouldn't recom- 
mend that you build one except on an 
experimental basis. 

I am beginning to think that the 
effectiveness of a mosquito repeller is. 
like beauty, in the eye of the beholder. 
Certainly, there is no consensus of opin- 
ion on the question. 

It occurs to mc that, in addition to the 
psychological aspects of your reactions, 
there is the probability that certain com- 
ponents in the circuitry arc critical. The 
speaker, for instance, could make a con- 
siderable difference in the unit's 
effectiveness. (Has anyone tried using 
one of those inexpensive piczo-element 
tweeters?) In addition. 1 have been led to 
believe that the frequency of the oscillator 
is critical. 

It would be nice to resolve the question 
once and for all. If you have any informa- 
tion on the effect of sound on mosquitoes 
(or other insects), how about sharing it 
with the rest of us? If you have built a 
repeller that seems to work, let us know 
the exact pans you used and the oscillator 
frequency, as close as you can measure it. 
If you have done any actual experiment- 
ing with sound and the little beasties, tell 
us about your results. 

Because of the continuing interest. I'll 
start a "mosquito" file and share its con- 
tents from time to time. If you have any- 
thing to contribute to that file please write 
in and share it with us. R-E 
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WIN $20,000 SU 

KRAKIT'" Is an adventure and a 
treasure hunt (or the ZX81 and TS10QO 
computers. The bank account and prize 
money actually exist. Be the first to 
crack the puzzle and the prize is yours. 
Only one prize will be awarded. 

SOLVE 12 CLUES LIKE THIS! 

Where it all began. Where the torch was 
first lit. Where muscles and sinews 
strain. Where our heros win acclaim. 
Where the symbols hold the key. 

KRAKIT'" consists of 12 clues on a 
ready-to-run ZX81 or TS1000 cassette 
tape (16k RAM). The answer to each elue 
is the name of a country, a city or town, 
and a number. If you are the first 
qualified entant to solve all 12 clues and 
declared the winner, you receive two 
tickets to the city of the secret 
KRAKIT'" vault location. When you 
arrive at that location, a checK for a 
minimum amount of $20,000.00 (U.S.) will 
be presented to you. The amount of the 
prize money is augmented weekly. 

TS100QZX81 

RULES 

1 . The first qualified entrant to be confirmed 
by the judges to have completed all Ihe clues 
correctly is the winner. 

2. There will be one winner only. 

3. No persons connected to International 
Publishing & Software Inc. or their lamilies are 
eligible lo enter KRAKIT"* 

4. This offer is not valid where prohibiied by law. 

5. Due lo the confidential nature of KRAKIT" 
we regret we are unable to enler into any 
individual correspondence. All the required 
informalion, including how to claim Ihe prize, 
is on Ihe compuier lape. 

6. The winner will be required to sign an 
affidavit of compliance with these rules. 

|AJ INTERNATIONAL PUBLISHING & SOFTWARE INC. 
W P.O. BOX 1654, BUFFALO. N.Y. 1*216 
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Mail to 

INTERNATIONAL PUBLISHING & SOFTWARE INC 

P.O. BOX 1654, BUFFALO, N.Y. 14216 



Please send . 



copies of KRAKIT' 



at $19.95 plus 51.50 shipping 

Total _ enclosed Is I I check l_! money order 

Charge to L J Visa I ] Maslercard 

Number__ 

Expiry 



Pfesse Print 



_ Signature . 



Name . 



Address. 
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*— __ 



. State _ 
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Allow 2 weeks for personal checks. 



Dealer inquiries welcome. 
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Get Serious About 
Computing 




PROFESSIONAL KEYBOARD. Makes your 2X81 easier to 
use. Enter programs quickly and error-tree. Plugs straight in- 
to your ZX81 without arty sold (ring. Has 47 keys and a full 
is;:. 1 S85.0O 

3ZK HAM. Expand I ha memory capacity Of your ZX81 with 
this direct-pliio-ln module. Fully compatible with Sinclair's 
1 6K RAM (to give your 2X81 system a full 48K). S99.95 

64K RAM. Expand your 2X81 memory capacity to Its max- 
imum. Plugs In directly to your ZX81. ST49.95 

Software an Cassette 



MULTIFILE PLUS. 
Data storage system lor 16K to 

64K systems. Fled Mb. user- 
defined Mvp. Includes pro- 
gram tape. dotailccf Instruction 
manual. 3 dala tapes, storage 
case. $34.95 



CONSTELLATION 
Turn youi : P XS1 into a telescope 
with this amazing simulation ol 
Hie night sky. Instructive 
booklet included- S14.95 



GAMES 
MAZOGS 

A man-adventure 
INWOEBS 
10 levels ot play 

STAR TREK 

ZaptheKllngons 
DICTATOR 

Political adventure 



S9.95 

S9.9S 

$9.35 

S14.95 

PROGRAMMERS' AIDS 
ZXAS Machine Code Assembler 
ZXDB Dissassemoler/ Debus per 
$9.95 each 



Call (716) 874-551 Q for Visa. MC Orders. 



GLBDSTOnE 



Send 

Amt. enclosed 

Name 

Address 

City 



.State. 



-Zip. 



Mali 1o Gladstone Electronics, 

1565 Kenmore Ave.. Bulfalo N.V. 14217 

Che;ks or money orders. No CODs. Add shipping. 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from e a sy-to- understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees areac- 
credited by the Accrediting Commission 
g of the National Home Study Council. 
z Our free bulletin gives full details of 
cc the home-study program, the degrees 
o awarded, and the requirements for each 
y degree. Write for Bulletin R-82. 
O Grantham College of Engineering 
< 2500 So. LaCienega Blvd. 
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Los Angeles, California 90034 



ANALOG CIRCUIT 



continued from page 78 



of r c and r^ are negligible when compared 
to R|, : and R„ and can therefore be 
ignored. The load across R c can be very 
small, but should be no less than ten times 
the calculated output impedance. 

In addition to the direct-coupled Darl- 
ington arrangement, transistors can be 
connected in series or in parallel. When 




FIG. 6— THE DARLINGTON AMPLIFIER consists 
of two cascaded emitter-follower circuits. 
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FIG. 7— WHEN TWO TRANSISTORS ARE con- 
nected In series, the supply voltage ideally will 
be split evenly between the two devices. 
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the current they must pass must divide 
evenly between the two devices. That of 
course, never happens. Actually, the cur- 
rent rating of each transistor should be 
reduced by at least 20% to keep the de- 
vices in the circuit from being destroyed. 
One method of equalizing the currents in 
the transistors is to place a small resistor 
in series with the emitters of each one. 
That, however, reduces the amount of 
power the circuit can deliver for a given 
power-supply voltage. As for the series 
circuit, ideally the supply voltage divides 
evenly between the two devices, as 
shown in Fig. 7, 

Complementary pairs are used quite 
frequently in direct-coupled circuits. One 
common use for that type of arrangement 
is in a push-pull audio -amplifier circuit, 
such as the one shown in Fig. 8-«. In that 
amplifier, the positive half of the input 
signal's cycle is fed to one transistor, in 
this case Q2, while the negative half is fed 
to the other, in this case Ql. The two 
halves of the signal combine across R L to 
reproduce the full cycle. In a practical 
application, R L could be a loudspeaker. 

The complementary-pair circuit shown 
in Fig. &-b can be modified depending on 
the requirements of the circuit. In the 
circuit as shown, the current gain is the 
product of the betas of the two transistors, 
the voltage gain is 1 + (R4/R3), and the 
power gain is the product of the voltage 
and current gains. The input impedance is 
approximately equal to Rl while the out- 
put impedance is R4R6/(R4 + (3 2 R6), 
where R 3 is the beta of Q2. 

Two variations of the circuit shown in 
Fig. 8-/; are frequently used. In one, R4 is 
omitted while R3 and R5 are shorted. 
Now, voltage gain drops to 1 and the 
output impedance becomes equal to R6. 

In the second variation, R2 and R3 are 
omitted while R4 and R5 are shorted. 
Now the characteristics are the same as 
for the first variation except that the out- 
put impedance drops to near zero. 
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FIG. 8— COMPLEMENTARY TRANSISTOR CIRCUITS. The one shown ins is a push-pull audio ampli- 
fier. The one shown inb can be modified to meet a variety of circuit requirements. 



connected in parallel, a two-transistor 
combination can theoretically deliver 
twice the current each individual device is 
capable of suppling. For that to be true. 



Another form of direct-coupled circuit 
is the differential amplifier. That ex- 
tremely useful circuit will be the subject 
of the next part of this article. R-E 
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Our New Advanced Ptoearnonl Program gronfi 
Crodil tor previous Schooling A Prof*Hional Ex- 
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SATELLITE TELEVISION 

PRICE break on 7 loot parabolic antennas. 
$116.00, U. PS. shippable.Send$1. 00 (or brochure 
to: BOB'S ELECTRONIC SERVICE, 7605 Deland 
Ave., Fort Pierce. FL 33450 

DRAKE satellite receiver with modulator installed 
only $969.00. Satellite and microwave catalog 
$1.00. TEM MICROWAVE, 22518 97th Ave. No., 
Corcoran, MN 55374 (612) 498-8014 

NORTHSTAR satellite antenna kit 12' system 
$2400.00. "What does the future hold for you and 
satellite television?" $7.95. Attention dealers: man- 
ufacturers direct pricing. We will not be undersold. 
Call or write TOM SALLEE (606) 356-7416, Rt. 5. 
Box 293A, Covington, KY 41015 



QUALITY MICROWAVE TV SYSTEMS 



1.9 to 2.5 GHz Antennas 

Complect System 

IHod Style a% piclurcdl SI 24.95 

Complete System 

IRellcttorSWIe it pictured! J 1 49 95 
Dflwn Converter 

Assembled 5 Tested S54 95 

Power Supply [12 NJ 18*1 $4955 

Also Bish Slyle Antennis In Slock 

Galaxy Electronics 
6007 H. 61st Ave. 
Glendale, Az, 85301 
(602) 247-1151 
COD'S Quantity Pricing 
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RELIABLE MICROWAVE TV ANTENNAS 
2,1 to 2.6 GHz 
Frequency Range 

1 34dt) System Gain [or Greater) 

5J Complete System I pic luted I SI 49 95 
EJ Down Converter Probe Style 

(Assembled 1 tested I S 64 95 
B i Fd*« Supply 1 12V to 16V DC- 1 

(Assembled s Tested! S 5995 



PETERSON 
ELECTRONICS 
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Sacramento. CA 95841 
(9161 466-9071 
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SATELLITE equipment catalog. Over 25 of the best 
manufacturers and suppliers. LNA's, receivers, an- 
tennas, and complete systems covered in four dif- 
ferent sections. A satellite aiming chart and micro- 
wave interference handbook. ($10.00 value) in- 
cluded free. Send $9.95 U.S. TMS CO., PO Box 
8369, Roseville, MN 55113 

SATELLITE TV low noise amplifiers, 
down converters. East to build. Save hundreds 
of dollars! Exciting instruction manuals include 
everything you need to know ! $1 0.00 each or for 
more information write: XANDI, Box 25647, De- 
pt. 21 E, Tempe, AZ 85282 

INTERESTED in Home Satellite Television— Don't 

buy anything until you've read the Homesat Hand- 
book & Buyers Guide. Our book tells everything 
about home satellite TV and may save you hun- 
dreds, even thousands of dollars in your selec- 
tion and installation of a system! $10.00. H & G 
HOMESAT SERVICES, Box 422, Seaford, NY 
11783 



SATELLITE TU magazine 

Much More than a magazine. 
SATELLITE TV is a complete guide. 

SATISFACTION GUARANTEED OR MONEY BACK. 

$6.95 plus $1.50 postage & handling. 

SATELLITE TV MAGAZINE 

^^^OJ^384^Jjelbv^JX i 2fM5^704^482^9673 



SATELLITE antennas — computer generated point- 
ing angles for your location — angles for both polar 
and aiti-azimuth mounts provided— 13 satellites 
covered— $6.00. REDDIG SCIENTIFIC, 5331 Hick- 
man Road NE, Newark, OH 43055 

SATELLITE polar mount antenna break through. 
Build best under $160.00. Write: PROTOTYPE 
ENGINEERS, Box 1812, Deming, NM 88030 

SATELLITE receiver IF sweep generator 70 MHz 
IF. Sweeps 40 to 100 MHz— $79.95. HEAD END 
SYSTEMS, PO Box 8758, Portland, OR 97207 

COMPUTER SOFTWARE 

SINCLAIR ZX80/81 users send lor free software 
and copy of software newsletter, write Z-WEST, PO 
Box 2411, Vista, CA 92083 



COMPUTERS 

SAVE 90%, Build your own 68000, 8086, Z80A. or 
8080 microcomputer or minicomputer system. Free 
details. DIGATEK CORPORATION, Suite E „ 2723 
West Butler Drive, Phoenix. AZ 85021 



SLOW SCAN TV 

SEND and receive video pictures over ordinary 
phone lines or amateur radio with VIDEOS CAN. 
Free brochure. MICROCRAFT, Box 513RE. 
Thiensville, Wl 53092 [414) 241-8144 



To run your own classified ad, put one word on each of the lines below and send this form along with your check 
tor Si.yrj per won! f minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $12, 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted { ) Satellite Television 



< >. 



Special Category: S10 
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



1 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



34 



35 



PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER, 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 

SI .90 per word prepaid (no charge for zip code). ..MINIMUM 15 WORDS. 5% discount for 6 issues. 

10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy Or sell a personal item) $1.25 per word 

prepaid... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 1 0e 

per word. All copy subject to publisher s approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26lh of the third month preceding the 

date ol the issue (i.e., August issue closes May 26). When normal closing date falls on Saturday. 

Sunday, or a holiday, issue closes on preceding working day. 
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MPSvstems 
mp systems 
MPSysTEMs 
IMPSysTEMS 



Fast, Reliable Service is Our 
Specialty. 



MP SYSTEMS 

WILL IMPROVE 

YOUR MEMORY . . . 

16K EXPANSION KIT 64K EXPANSION KIT 
8 pes 41 16 200 ns 9 pes 4164 200 ns 



S11.95 



$74.25 



AND DRIVE YOU 

I Mi's"* indwslry Standard 5 1/4" Winchester Disk 
Drive 

SmB $865 00 

Siemens' 9 Floppy Disk Drive 

FDD 100-B $300 00 



FRANKLIN ACE 1000 
$1350.00 



APPLE CLOCKCHIP 

MMSB167AN S 15 00 



EPROMS 

2708 5 65 2716 5 50 

2732 9 00 2532 . 12 00 



DB CONNECTOR 

OB2SP (RS23SI $2 95 

DB25S (Female) 4 25 

Hood 1 80 

QB9P . , 2 50 

DB9S . - 3 37 

Cover 1 10 

DB1SP 3 77 

DB15S . .......... J 21 

Cover . i 25 



6500 FAMILY 



R6S02P S 6 95 

R6511P 3455 

R6520P 4 00 

RS522P 620 

R6532P 8 55 

R6545P. 17 65 

R6S51P 875 



LPS II" 

High resoHilirjn high speed lighl pen lor Apple 11'" 
computers Compel ib|p> wiin Franklin Ace 10O0 

S 349.00 



ASK FOR FREE FLYER 

ASK FOR QUANTITY PRICING 



SI 00.00 minimum order. 

Terms COP Prepaid or credtl lo raled firms. 

FOB.: Lacuna Hills t CA 

Shipping charges will be addod. 

All pricing subjieel to change without nolle*. 

Call lor quantity pricing. 

Bank cards accepted: MasterCard, Visa 



TiMPSysTEMs 

7.23341 DEL LAGO 
* LAGUNA HILLS, CA 92653 



(714) 770-6411 



FOR SALE 



MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept, RE, POB 41 81, SeottsdHle, AZ 
8525S {602) 941-9395. 

THE Intelligence Library. Restricted technical se- 
crets — books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd , 
Flushing. NY 11354 

RESISTORS 'AW, WW 5% carbon films 3e ea. NO 
MINIMUMS. Cabinet assortments, 1% metal films. 
Request details. Bulk pricing available. JR IN- 
DUSTRIES 5834-C Swancreek, Toledo, OH 4361 4 

SAVE up to 50% on name brand test equipmenl. 
Free catalog and price list. SALEN ELECTRO- 
NICS, Box 82-G, Skokie. IL 60077 

SCANNER/monitor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Suppli- 
ers list included. Send $7.95 to CABLE FACTS, 
Box 711-R Pataskala, OH 43062 



SUPER SALE 



EPROM's «-» **<> "up 

2716 |5V, 450nS, $3.95 $3.55 CALL 

2732 (5V, 450nS) 7.43 6.55 CALL 

2532 (5V, 450nS) 8.49 7.55 CALL 

2764 (5V. 300nS| 19.95 CALL CALL 

STATIC RAM 

B116P-3 [150nS) 6.5Q 6.30 CALL 
2114L-2(200nS) 2.10 1.70 CALL 

DYNAMIC RAM 

4164-2 |200n5) 7.90 7.49 CALL 

|150nS also available) CALL 

MISC 

CPU Z80A $5.29 ea. 

CDP-1854ACE (UART) $4.80 ea. 

16K RAM Expansion Kit 

forTRS-80 Mod III $12.95/8 

sfe SUNTROMCS CO., inc. 

^ . i i 12621 CRENSHAW BOULEVARD 
m^^ _^F HAWTHORNE. CALIFORNIA 90250 

'^^^"''iTrirr limn" Mfcfl r. nM« r , 1 o«3Ct r ,rT._t 1 i I Q,ni ie Sea- 
IN CALIFORNIA QUTSUDE CALIFORNIA, TOLL f A(E 

(213} 644-1149 1-800-421-5775 



POWER-AMP sub-assemblies, fOO watts rms. 
.05% distortion, completely assembled and tested, 

quantity pricing available, free brochure CLAXTON 
AUDIO, 3174 Periwinkle. Memphis, TN 38127 

IN-DASH AM-FM cassette stereo x-body $49.95, 
retail $69.95. C.H. WINDHAM, 509 Midland Ave., 
Santord. NC 27330 

ATTENTION: Color computer users. Coco software 
and hardware catalog. Send SASE to SPECTRUM 
PROJECTS, 93-15 86 Drive, Woodhaven, NY 
11421 

PCB 15a sq-in. Free drilling. Quantity discount IN- 
TERNATIONAL ENTERPRISE, 6452 Hazel Circle, 
Simi Valley, CA 93063 



m^k 



WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

TeL: 1 (816) 842 5092 
1901 MCGEE STREET KANSAS CITY, MO. 64108 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNIVER- 
SAL SOUND, Dept. RE, 2253 Ringling Blvd., Sara- 
SOta, FL 33577 (B13) 953-5363 

NEW color computer joystick. Has brush aluminum 
knob, hairtrigger lireburton. swivel type stick action, 
extra long cable and LED power indicator! $39.95 • 
$2.00 S'H. SPECTRUM PROJECTS, 93-15 86 
Drive, Woodhaven. NY 11421 (212) 441-2807 



THE MARKETPLACE FOR 

NEW & USED 

ELECTRONIC EQUIPMENT 

Delivered Monthly • Nationwide 

SS.M lr> U.S. . I YEAR ■ JRD CLASS 

SI1.M In U.S. - I YEAR . 1ST CLASS 

S1S.M In U.S. • LIFETIME ■ JRD CLASS 

r. : HUTS 1 VOLTS HACAIINt 

P.O. BOX 1III-E 

PLACENTtA. CA »HT5 

SB (711) UI-7711 



Z \l M 



GOHMmHE 
»FT*Ju,f 
ECAMNCU ■ O^TKl 
tETT EQUIPMENT 
M -,OW,V[ 
i*fELl,TE 

jtuota wtiui, 

«t* PKQDMCn 

GQM-ONEMTC . UH 
*WTIQyt ELECT 
EV*L«UT»ME 



MICROWAVE antennas 2100-2600 MHz. 

downconverter probe, 18" parabolic dish 50' cable, 
power supply, 6 month warranty, MDS ASSOCI- 
ATES, 2709 Valecrest Road. Minneapolis, MN 
55422. JUST $139.95 



ANIK noise filter eliminates unwanted audio noise 
from Canadian Satellite fully assembled and 
guaranteed. $65.00 & $2.00 shipping. ARK ELEC- 
TRONICS, P.O. Box 5689, Toledo, OH 43612 

THE Protector cleans and prevents dust build-up 
on all your electronic equipment. Protect your in- 
vestment with our anti-static silicone shield. $4.95 
includes shipping. REEN CORP., 1241 NW Eighth 

Avenue, Miami. FL 33136 



EPROM ERASE R 
ERASES UP TO 
12 AT A TIME 




'APPIN6ERS FALLS, NY, 125*10 PlI/S^Oopoh^e 



PROTECT your expensive computer, VCR, 
television, and stereo from harmful 
electromagnetic Interference. Eliminate noise 
and static, protect against power line spikes 
with inexpensive litter. Guaranteed. Write for 
free information. RAINBOW VIDEO, 5 Roxbury 
Road, Rockville Centre, NY 11570 

FREE catalog of surplus electronic parts and hard- 
ware. UNIVERSAL SOUND, Dept, RES. 2253 
Ringling Blvd., Sarasota, FL 33577 (813) 953-5363 



ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
.active antenna. Gain control. "ON" 
'LED. Remote unit, 3x2x4 in. Control, 
.6x2x5 in. 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312. $9.95. 

$100 95 
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104 CIRCLE 76 ON FREE INFORMATION CARD 



Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FH.EE 800 -647 -1800. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair Info. TELEX 53-4590 

MIC I ENTERPRISES, 
IWllP%J INCORPORATED 

VBox 494, Mississippi State , MS 39762 ^ 
CIRCLE 84 ON FREE INFORMATION CARD 



At Last!! The VERY Affordable 



TIMEX 



iinrrlair- innn 



COMPUTER 

A PROGRAMMABLE PERSONAL COMPUTER featuring; 

•ZBOA Based Four Chip Design 

•2K Memory (Opin'i isk RAM Modulo Avail. | 

•Durable to Key Membrane Type Keyboard •Single Key Entry 

•Graph Drawing & Animated Display Facilities 

Use With Any TV & Cassette Player INet included) Size: 6'i" x 6 : 



| Ctroraa* I rum Our 20 SOFTWARE PROOHAM CASSETTES 

■VU-CALC "InrantrMr Control .Th* Chaevtwok Manage* "The Coupon Menaget 

■ Critical path Analysis .The Sudgaier *Tha Cub* Qima 

■ M.nutsc luring centre! $1S.fl5u. .Stale. A Capitals 
•Flight Simulator , r)l , Loln annuel .CI™ $1l.Hu. 

Stg.gSe.. "Grlmm'l fairy Trails 

■Tin Stock Option Analyaer iTI» Car Postal -Super Main 'V!',!"!."* 1 "" , ■*• *' 

*Th* Organtaar -TIM Stamp .The Gambia r .Backgammon srat.sEi.s jg.BSaa. 
Collector S 1 6 . 9 5 a a . S 1 4 . S 5 e a . 



ALL PRODUCTS CARRY A 00 DAY MONEY. BACK QUA UAH TEE I 



ONLY 



$99 



FREE! FREE! FREE! 

Order This Computer With the 16K RAM 

Module and Any Two Sollwaro Cassettes 

To Rocoiyo FREE 

THE MIXED GAME BAG #i Cassette! 




Seimerts FOD-100-6 
^^ e" FLOPPY DISC 
DRIVE 

'Single- Si rJeC 
■Str.tjl» or DauUI* Mni'ly 
Paw* Rnvquintmejirti.: 
1 1SVAC flj frDKl 
+ 24YOC Q t .7A 
♦ SVOCfi 1JA 
7 T Tiacki, 4H Track* p«r Inch 
Doubt* Dentlly Sic*!?* Par DJ»c 
■a maoO Track us TrJth ACttc-SS Tim* 
, -Sire: 4.5^ x i.£5" x M.SS" 
PAK SPECIAL 



•jfl 



3 or more 
$299ea. $279ea. 



ADDA-SET Block 
Converter 

* Watch cable or pfarrlum 
imtlont on 2nd (3rd or 
■-.Hi) TV (*E wllhoul 

i;- ■ lr.- |**i| 

'Record cable TV while 
watching another cabla 

V ifftjulai sljlion 
"U»o your rtmo-a control 0-n all channeli (if TV or VCR 
li ihhdIi conlrrjl'+qulppodj R@G SS6 

$44. 88 



Jerrotd 58 Channel 
CORDLESS 
CABLE TV 

CONVERTER 
Model DRX-3-1Q5 1 

-PpKalr* up H SB TV ChinFMrf 

Capacity la UmilHi Only by Ih* 
Nuinbtf ol Channel! Tour Cibte Company Canioa. 
•Wiralftu ftanwta Control Unit Cofllrota: OmOff. 

Channe; Sela-diUn. Ctsannol Slopping, h Fin* 
Tuning, From Any Vierwlnj (Jhlanca, ^^ 
•Attache* to Any Ago or Model el TV fflWIY 
S*t In Mlnutat. Ho Tools aaculred. * 
L7M1 



0SANYO 



$159 



L7441 



•Adds all cbannala Irani A thru W 



I 17442 



8 ■ FUNCTION 
VIDEO 
i CONTROL 

'CENTER 

' Give a Ida! cc mtai Ol hrOfflA 

■rfd*o ayttarna by InlM*- 



AM/ Shortwave 

/FH Stcfeo 

Dtmfla 

Rmrdar 

>ConT>inl«n1 juioffiillc Eapa 

utnh tywEatn * en* touch reporting 
»4-bind raca-Ver AHiFH 07459 

I. ? ahortwave banda ^ - _ ^^ 

■Povatrljl 2-vriy apaihori 5l 59 
*i* duih-jn mKrocthonaa 

■SiHlD LEO '/U'^und LdvoI rrmlor D, ft ^an 
■ Woclorwlda mulll-wlU oe; 1 20. 21 0, y ' * ' ° " 

•1 2-Sfl TOlti MrflUppilKlirJiplgT 




TIM EX/* Inc. air IflK RAM MODULE 

-PrmldM LJa* Of H0f* Soprilflicaiad 5gl|witr** f£oo So/fwjafeJ 
■ Plugs Dirocrl^ Into Eh* Compular for IniLanl Expanilon 
Fratn 2K lo 1 DK 
• Actais la Gr«i1>t Amouhn ol 0*1* 
'SriiK a" .]**1 1* C*t. Mo. Ar4?2 



SEE IN 
THE DARK! 



connocUng alt your vjdao 

cornponanti from o>na avrilchlng panol 
•All-Kh catrtca onca and na^af haoa lo dlioonnocl of 

nconrintcl Ihvnt to play oach coriporta ni 
■Connocli up to 5 vldto contponanta ,TV, 

VCR. EKic [riayftr, Vlclaa giama. Ho+na ■*> A ADO 
compul«f . «lc-> plu* cjiW* V tnhanru ^ O O 

■Watth TV and n»cord al Itia tim*j iim- 



SANYO MINI AM/FM 

STEREO CASSETTE 

PLAYER 

Reg. 190 

Q7MII S79 95 

iptay* normal or mala) lap** ^ 
'Faaluras: Handy Cua 4 Ravtcw funollona, locking 
(aal lorward 1 rewind, plua and of tapa autc-afap 
■IncluCn loam cuihlonad ligniwalgh! ataroo 
baaopbona^. protaetiwa carrying 
oaaa A ahouUaf alrap 



IB Scienti tie's 
INFRARED 
VIEWER KIT 

» Build il yours cH A SAVE' 
■Evorythling you nwd Incl. 

conipi«hBnSiVB .Instruction manufl.! 
*Ligh|wfllglit binociiljtr lypa ctsc 
•Fsclon/ praselKl&CJ £ protosloS ttsinponOnta 
•Fot night suvoillancai, IR COmmunliLTaliona. & cojilrnl. 

documfrnl duEriiD>ii1icatiDn, (harma. ■vipwinrj £ ■nDre 1 



-SPECIFICATIONS: - 



Typo (032 
Spoclmil Ra-ipooi* £00 to 120Q nti>wik«lan {KQ ituji) 



L*nt 

Inf rarad Sourca 

CaaaSlia 

Pow«rR*0. 

H*irOlu1ion 
MignlEicjIPDn 
Foe ii b Rang* 



IKOmm, 13.0 10* Hold Sntrarsd ttlophoto 

and 10 X Rimioaii ayacilaca 

BOfl runomalaf i, 4500 nnu. conrftuwrwar 

7^4-xe^■^«2•Vt , ' 

6V DC (4 '-D" ctJlE or aquhr. not ItkI.} 

SON 

IX 



s 189 



IC SOCKETS 



GT427 n 



75 WATT 
12" WOOFER 

-50 or ceramic magncl. loam 
air suspension £ 2 "aluminum vOicb cOi; 
I *p*c ctsl IftmB wi4 mounti-nrj nolei on 9 

*Pon*^75W(RMS^ 12&W(itvslk) . 

*f toque ncy r»nCH5 25-MH; S59 M 
| •12"4i*.]C5~ ^-w*r «=m. 

*lmpadance; 7 Ohms 2 for $100 



Motorola fn-Dash 
AM/FM STEREO 

i PUSHBUTTON 

I RADIO 

'■*W pOf cr-.annti 6W RMS 
■ Com p lata wm h two o * x 4 
""spotKerg, wiring Harness, ignition noiso 
suptnetvon ..i; & snsiaMalion. jna.truclloris 
*FeiiTji"fl3.: b*ianc* & lone corlf *. Ml<jmr.ni1«d 
slida rule tuning ditl C7A UAI I IF 

•>5Efa:fi>4'xeU*x1U' * * * »«a-WC 
I h>s s I J r r p lai e £ control knobs) NO W 
■Raquirfts 12V 0C norj. grKf 
G734& 



$49.00 



Astec 

TV VIDEO 

MODULATOR 

■ASTEC lypfl DM-10B2 
»Vi :1 f'u oulput to 75 Ohm, 
TV m&ut on ehannol 3 or 4 

ODIf laiea on. 7 VDG 

L72M 



Multi-Voltage 
I Precision Regulated 
1 POWER SUPPLY 

r <lnput: fiwiichuabie 115^230VAC 

Wr^resellabla circuit bratkei piOl«Ction p 7 ^|j" 
• 115V oulpul lor optional cooling Ian 
■Ou. put: + SVDC fl SA. ±&VDC ft 5omA- Reg. %29 

siivDC in* ia 



•SIlK 12*x3V, - 



only $24.95 



^ 



DIGITAL 
CAR CLOCK 



LamMa 

VOLTAGE REGULATORS 

A7M1 1JV*« 3A 30 W*Els u TOS C3S0 *2,7fl 
A730O 12V *, 5A. 50 Walls. TO-3 Caste V3.9& 



1*f>iftEH»» 
UPmOtP' 
iBp™ftDJP 



Ji' M 



petifi 

OStlt JiPifiM ip*£>i>0 2rtH.M 

Oiaa? JBPir,i.fl »p«:.n. Q 2rsizi 

OtSOS AH Pin tarhll^i 

ottaa EP.-nn.ri.oip jfii » 



■Sold or (all 
low proti I o 
HOW 
9 41*1.1 a 

■11*1.1* 

*rti.i* 

4a 1 * 1,1 * 

4r"t1.1H 
2J-J1.H5 
2J*1.1* 
«.*1,1« 
41*1.1* 



PLUG-IN 
ADAPTERS 



H7129 

•PhOlO oplically ntguloEQS tla own txlghlnos-s ley el 
•On board nchlo iMfibACk swilchvs lor time set 
* Flashing colons indJCilo aecorxts 
*5fl6 " hlQ-h lluoraacer-t blue digils 
«Ull1lzes NahOFif.! SonVs, MM 5577 clock chip 
■S.it. 3-2J8, 



IOBBYISTS 1 



■ With 6 H. 
Cord and Plug 
AS LOW A3 

$1.34 



(art. No. 


Vol lag* 


***** 


7.9VDC 


t- 7 1«1 


SVDC 


Eaoar> 


9VDC 


■7103 


12V0C 



Currant Prica 

50mA S1.S4 

•OOmA S3. 2 5 

aoomA S3.2S 

391M J 4. 05 



. REJECT 



SUPER- 



SPECIALS 



in 



$16.15 



'GAS 



SNIFFERS' 



115 Volt 
BLACK LIGHT 

• Includes 5V. * Huorascanl bulb, 
mounting fiklura w^lranstormer. i 
ON. OFF awilcn A G IL cord 

■ Pre-wrrad £ ready Id use 

H7IS1 



"Each board. 
ifJaa 



■Hobbyist Special' qc 
"•r«'»<ln«ln.ll,a„r fi ^ l 
»anae lr»« gas,,, , J 

2 for < 



WHISTLE 

ACTIVATED \ 

*S£"5°l BOARD! 



•eoriiJ •}• i *i,,-.ii 



Reg. SI 6.88 

$13.67 



'ISr,','^'"?™* »"">«. 



« r.K,B^ clrcudr? " "•"■«M»™11™|. 

n.nrtr-,J.^^,i.__. _ ' 



'gHMallOH. FtasBons, 
.f™""^-65db.,° 3( ,o) ' 



nowonlT 



Reg. $8.88 
I ONLY $4.95 



LIGHT EMITTING 

DIODES AS LOW AS 

CLEDS) 



Keytrontcs 
86-Key ASCII 
COMPUTER 
KEYBOARD 

A7SS8 

■Fealuras separate alptiaoumdlic. numeric. 4 Aua w 
Illuminated special Function key selections ONLY 
. * 5V0C ft S40mA. . 12VDC .j 40mA A #1 A AAl 
-S.;i 7v,-M7'.-,:2- Oaliy.UUI 



Projects 



•£"■'■0.01 ^SS? 
^Ilu-eno,^*^ ;* <^ S photT^SS 

J«*™i.pluB 



JUMIO ^.^ 


CM. H* 


L«-t* 




Lit* similar loi 


HaMlB 

H2T10 
H9H4 
H313m 


Chat- 
Cr*Hui 




Via,. ■ ** HCSS4T M 
Cr „„ nth xcssu JS 




JUMBO 


ITAPERED1 «■*■ 



HUH 

Him 

H1t45 



**4 rr>4 . A| 

CUV »«< 1 9* 

**■*-_ »■*" a*eli_ 

MEDIUM (STUEtlaY) 



HVUZ2 

xcsaiy 



ail 



HUM 
H1f42 
**27« 



15" 



ttuswr 
XC22t , 

atCUC 



MICRO (TO^ IS STYLE)* 



H2197 Kt-c 



13« 



MICRO (TOP HAT STYLE) 



G.E- 1SV, Uh 

NICKEL-CAD 

BATTERY 

.Fully recitargeable 
■Consists of Ion t 2V lrkh 
sub-C celts connected in aeries 
.s-xt 7<a-xi7is- rag. (11.9S 



SPECIAL 

$6.49 



$6.68 

2 fo r S 12, op 

2-SIDED " 

COPp ER . C |_ AO 

P.C. BOARDS 

•pro cu< Tn :Z „; : V;'"** c,w «' '»nV 



"lay controiiM J TANK BATTLE 

TV GAME BOARD 

rss on ' a ="" £5 ™' q ' s ■" 5lM "'^ 

t««i SPECIAL , 



W to too at). In-ii''" ™ 
O7404 






Tt5V^C "BLOCK FAN" 

•Low noiso ipi-pi 
■SuilabeBior -40*10 f IBO'F 
•Humidtly t moisture reaaitanr motor 
•impsdanc* prolflcled 
•15 waits apprOiv . 75. elm or Seller 
-4nrit> aq M * J J OO 

X-V2' ttttp wl liOO 



* *al q '"^ 



Fuji/Xerox F45 
PHOTOCOPY 
LENS 

tone iraur own »i<j«.scr,. n rv 

runn«n an«- H*__ Bflien Jon 3 conajrrjrunn 



2- C/Jdnne/ Stereo 
CONTROL MODULE 

•Lights pursale Ed- thfl muire 

*4'j k x2Vi*PC ooara 

■Accept* (|-g.h( -■■ ir»n atBia-g innuti 
*9 (1 neav,- Duty oiug 4 aockel 
■Oulpul litVnA r, 115VAC App»"0. 




OUR WORLD FAMOUS, .JUMBO PAKSI-S2.99 Per Pnk 
NOW 20% BIGGER! 



4S— UfflKlHTSLICTRD* h W!aatfii ■fQmi!o3»mlfl.Mp,rra<jjf«i|ja>aTi 10Q1.. nuihta « tyxA ntll 

*0— DIPKD MICA CAP*. Popular laiornnantol n,l»^ 1 *aiu«» in oipp*o ■ S-^ars r«a nNtrt,tK pa*H 

1 1D— CAP tnCIAL, Mat l « tufl* any aE coynikau lypM. «*i« 1 >iun AM "0C-' - OoOO m n«n j ■ r a»4 

120— TU ■ ULA A C AP*. *"i icpquai yaium ■anflinrj irorTi 10onr<nruB lo Qi ml K lOOO-TelH FH*4 

}043_pnvORH*fi1J2WllUllTl>ll* h >ViLlBail[ OfnhlM Ml-fj 1 ,-'?', Icr-ncei l-p-urna-; P9X4B 

0-0— TO'StMCTIPIERS, Full *a^anncnn-*criiiara PlV. 40V, V(:0 8V4j ia iqo", t.ih-iji tt: 3 p K ! FTStaf 
1 1 -HOLIX tOCKKTI, M»m n '& ia jpiDiOpmiiiefca;* utflOAi^^tcrji. -oninup" raiai 

1 00 — L.0 HO LEAD D l*C*. IQM* pnma martid ii«> in aaKJiad imt 4 yj ign p j J • • 

3S0>_ PPIEFOAMKD 1/4JW RI*IST0n* 1 Aisi raajW icM>mmany p c cacuHi P**« , 

2H— 2H3B04 TFlAHSlSTOfl*, W«ai> uiM pian* NPH BlHoon >0' gfln»r a | twtrKlrlng 
■pprun rioni MuTjli y«l ID TOMCaM 



SEND FOR FREE CATALOG! IMrn Order in) 

OHUFR RY MfttL r- Q f\f\ l)A<] AAAfi Sli.|i|i.i>u .:. HirnJI.ua Arl.l J 

J* OB CALL: TOLL FREE 0*>J'U"O Ca >*3~OU0O Moss Ros « ctd S • . Solos Ta. 

1618 Del Carmino SI DhbI, HE12. Wakefiold. MA 01880 in Mjss or OtrtsirJo US Call 617-245-382A H 'S MonFnB:30 n m to 5 tm. Sal tit 12 30 pr 
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FOR SALE 



UNUSUAL UHF subscription TV kits. Also micro- 
wave down converters. Catalog 20C. TROJAN, 
2920 Shelby, Indianapolis, 1M 46203 

PHINTED-clrcuft boards: single side, prototype 
and quantity runs, quick delivery. Send positive, free 
quotes. FABTHON, Box 925, Columbia, TNA 
384Q1, (615)381-1153 

VACUUM pumps, diffusion pumps (three) picture 
tube ovens (two) disassembled. PIERCE, Rt. 4, Box 
255, Enterprise, AL 36330 

RECORDS— tapes! Discounts to 73%; all labels; no 
purchase obligations; newsletter; discount dividend 
certificates; 100% guarantees. Free details. DIS- 
COUNT MUSIC CLUB, 650 Main Street, PO Box 
2000, Dept. 3-1282, New Rochelle, NY 10801 



REVERBERATION 

FOR ORGANS 



Solid state with controls tor rever- 
beration and room size. 
EVER Y ORGAN SHOULD 

O WN ONE. Sand for frte llver- 

DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAV 

SACRAMENTO. CALIFORNIA 95826 Dept. B 



SYNTHESIZERS 



AMAZING professional music synthesizer kits 
and plans. Polyphonic, duophonki, monophonic. 
Write SYNTHLAB, PO Box 4291, Helena. MT 
59601 



COMPUTER EXPANSION 

TRS-80 model-l to 48K-RAM without expansion in- 
terface. Other enhancements for model l/lll. Free 
details. WGS CO., PO Box 7363, Bellevue, WA 
98008 



BUSINESS OPPORTUNITIES 

LAWYER Business litigation, patents, appeals. 
JEROME FIELD, 8 292, Brooklyn 11230, Phone 
(212) 434-0781. Eves. 434-1825 

ATARI repair business. Start your own. Send $5.00 
for more information to: I RATA REPAIRS, 2562 
East Glade, Mesa AZ, 85204 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business— without investment. Write: BUSt- 
NESSES, 92-R, Brighton 1 1th, Brooklyn, NY 1 1 235 

MAKE money selling electronics. Wholesale dealer 
catalog $5.00 (redeemable). ETCO, Dept. 533, Box 
840, Champlain, NY 1 2919 

MICROWAVE receiver system. Write; "Dealers 
Wanted," Dept. REB, POB 4181, Scottadale, AZ 
85258 (602) 941-9395 

DEALERS wanted: MATV/CATV, antennas, nee- 
dles, films, free catalog. 212-897-0509. D & WR, 
66-19 Booth, Flushing, NY 1 1374 

"USED TV's" — Lucrative part or full time business 
in your home. Information on buying, selling, pricing. 
Many useful tips to get started. $5.00 BOX 19754, 
Indianapolis. IN 46219 



HIGHLY 
PROFITABLE 



ONE-MAN 
ELECTRONIC FACTORY 

Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X. Box 248, 

Walnut Creek, CA 94597. 



PICTURE TELEPHONE 

SEND and receive video pictures over dial-up tele- 
phones with Robot Picture Telephone, seen in 
August through November 1982 Radio-Electronics. 
F.C.C. registered units available, kits, parts. Free 
brochure, ROBOT RESEARCH, 7591 Convoy Ct„ 
San Diego, CA 92111. (714) 279-9430 



COMMUNICATIONS EQUIPMENT 

DECODE Morse. Radioteletype signals from air- 
waves with CODE'STAR reader. Kit S169.95. 
wired 5229.95. Shipping $5.00. MICROCRAFT, 
Box 51 3R, Thiensville, Wl 53092, (414) 241-8144 



«»>■».■«,■»»»■»■»» «.»■■.- »»..««.>»»««»«». 



^\ 



RF MODULATORS 
ton the video Industry ff\^ 

SHIIIIt u»*ititwi fnra duimL 2 rtm UHri ***^"^^"^" 
Kltt t Itiimblfrd mrtill tw ill rtw«onpiiftri„,:ifldudLriE «M nn 
*»te-T#rtK^»tl{p« 14 mourn iniLdi E«jxiwr, Altp m tiFrcim« 
Inn et nwlfwi, CMfTM tni klla, FHEI CATALOG 

PHONE (IB) M1-1T1I 
A T V Rosaaroh 

I Mil BHOIDWIY 
OtKOTA CITY, HE tITlj 



ifo&cj 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, FM con- 
verters, PLUslider tricks, how-to books, plans, mod- 
ifications. Catalog S2.00. CB CITY, Box 31500RE, 
Phoenix, AZ 85046 

REEL TO REEL TAPES 

TRUCKLOAD sale, Ampex high qualify open reel 
tape, 1800' or 2400' on 7" reels, used once, un- 
boxed. Case of 40, $45.00. Cassettes available. 
VALTECH ELECTRONICS, Box 6-RE, Richboro. 
PA 18954 

POWER SUPPLIES 

LABORATORY quality 5-volt, 12-volt, tri-voltage 
supply for Op-Amps, IC's, Microprocessors. Kit 
S69 95. Wired $89.95. Shipping $4.00. MICRO- 
CRAFT, Box 51 3R, Thiensville, Wl 53092. (414) 
241-8144 

TIM EX/SINCLAIR SOFTWARE 

ZX-81 and TSICOO software cheap! Catalog plus 
two Christmas programs for $1.00 and SASE: 
FLORIDA CREATIONS, RE1. Box 16422, Jack- 
sonville. FL 32245 



DISCOUNT TEST EQUIPMENT 

LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS 



KEITHLEY 
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3 V; Digit • S 
Functions * 
0.5% DCV- 
Accuracy 

$122 




135 



4 Vz Digit • 
0.05% OCV 
Accuracy • 

5 Functions 



$229 



B&K 



1405 



1479BP 




5 MHz 3" Scope • 
lOmWDivlslon Vertical 
Sensitivity * More 



Dual Trace 30 MHz Trig- 
gered • 11.7ns Rise Time 
• 5mWcm Vertical Sen- 
sitivity • Probea • More 



$285 



$882 



FLUKE 



8024B 



8062A 




03 
O 
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BECKMAN 

TECH 310 HD-100 




$135 



$162 



LEADER 



LBO 522 



LBO 524L 



HICKOCK 




£ 



LX303 



LX304 



» - ** . ■■>.,./ 



New Model • 20 MHz New Model • 35 MHz 
Dual Trace • 0.5 mV Sen- Duel Trace * 05 rnV Sen- 
e-tlvlty.Mce ^^ """'•"« $1206 




WM, B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, LA 70116 



Over 70,000 electronic Items 
in stock for immediate delivery. 






CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 
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AMERICA'S 



"■» MORI | H ro? 
CAUTHI I 
£TCO HI-TECH 
'N'OtMATIM 

cmitib.. 



ELECTRONIC SUPERSTORE' 

VIDEO • TELEPHONE * ELECTRONICS • CABLE TV • PARTS 



1A 1-jM, ht 



ETCO ELECTRONICS, PLATTS BURGH, N.Y. 12901 (518 561-8700) 




1lhti5 (he set on'olf 
tunes ;he picture, tells Ihe 
time, selects channels at ran- 
dom or in sequence, pre-seta any number of lavorile channels. 
and pre-sets on/oFI times up to 24 hours ahead MTZAQH 



TAPM* VftCM t A ■ L I TV 






"VlQCOR 

?ooE> 
VCN 



Restores your VCR'S 
capability for pros rim- 
ming. Restore] remote 
v — channel control Enables 

videotaping ol one cable program while 
wale ft i no mother 547VA1S0 



89" 



TNI AMAIIH* 40 CHANNEL IIMOU 400 
WIRELESS CABLE TV CONVERTER 



esesceissi 




Change channels, turn your sel on or oil. or even line tune 
without leaving your comfortable viewing position. Channel 3 out' 
pel. WTW01T , 



SMASHING ALL t ALII RECORDS 

OUR NEW 30 CHANNEL 

CABLE TV CONVERTER 



I 



f34.S0IA.ZS 



J47AE047 

Converts mid & super band cable chan- 
nels for viewing on your TV set! 



MIDBAND BLOCK 
CONVERTERS 

40 95 

■IV YOU 

^m *» cum 



HOT NEW 15 CHANNEL 




YOUR 
CHOICE 



S47VA277,. MrdbanrJ le 

lowband3-channet 
547VA275 Mid band id 
highbana * ch jr. net 



NEAT VIDEO CONTROL CENTER 





THE ETCO MICR0 1000 
35 CHANNEL VCR PROGRAMMER 
CABLE TV CON VERTER 

NEWT 




Includes remote TV onfofl swilch and 
tine tuning control 20 FT control cable. 
547VB5$3 



DEALERS 
WANTED 1 



Equhraltnt lo or bailer than: Vidcor 2000, Philips CTC-2. Magna- 
vo< MX-ioCC, Lindsay VZU. Rhoidea CO-SOO, Philips CTC-JO. 
Winegard VC-7100 and others... S4TVB114 

j As above ■ with Vernier tuning: adjustable luning insures I 
total trac ki ng compa I i b-l I ii y with all TV sets . 5 < 7VC*7 7 . . 79 . 55 



inlerconnects and operates 

up to 5 video components. 

Handles Cable TV, Games. 

VCRs. disc players, etc Enables you to view TV while taping 

or dubbing You'll think upoiher applications. S47VCSI? 



VCR/VTR SWITCH BOX 




PHILIPS VIDEO CONTROL CENTE 



Kwlk disconnect cables with "F" 
connectors - Vary low insertion loss, 
because there ar* no switches. One 
lime hook for VCR, TV, Game, Cable, 
•to, - Attractive brown A wood grain - 
Compact size: i" 1 1-1 II" O ■ 1" H. 
The easy t efficient method for mul- 
tiple connections for your VCR-TV- 
ANT/AUX-TV Game, etc. S47VCJ57 



29" 

^^[NEW 



The new easy-to-use. easy-to-insla.il. selective locking A/fl 
switch system that permits parental control over regular TV pro- 
gramming. pay-TV. cable TV. video tapes or video discs 
MIVB34S 



INM1DWLI ITCO COPYOUA1D STABILIZER 
AND VIDEO IMAM INHANCII 1 IU1 AT A 
PRICE BELOW WHAT YOU WOULD PAT FOR 
EITHER UNIT If PURCHASED SEPARATELY! 




BBANB NIW FACTORY 
f URPLUS VHF UHF VARAC- 
IOR TUNIS AIIEMILY 



PRICE CUT) JO 




5,7VC308 



■ Admiral assembly No. NC 3»3-t 
Tandem - side by side VHF and 
UHF tuners made originally for 
Admiral. Numbers I hat appear on 
the tuners are; HA-rtii, 
I1Z7AAFA, 94C72S-2. 29*-IS31. 
8132AAFB, 



HTZAH2I 

An ETCO exclusive! Combines both instruments In 
one. It works like a charm! Try one on our 30 day 
money back guarantee! 



DEALERS WANTED 



f ACTORY SURPLUS 



Brand new production sur- 
plus. All solid stele Ideal (or 
experimental work building 
cable TV converters, etc 
54JSU099 



B1J2AAFB. (*&»»— 



3,95 IA./I 

54TVA9M.. As above with 

ueteni <.» 

547SUZ15 ... Solid state VHF 
tuners s.B 



DELIVERY HANDLING S INSURANCE CHARGES 
Find Ihe total amount ot your order and your zip code 




Neat low loss switching unit selectively feeds 6 diiterenl video 
sources lo your TV sec. Also possible lo watch one source while 
viewing another 547ZA04S 



rv 



_- 



tv/fm aisttAL boostui torn 

CA BUI OB OFF AW US1 

improves TV and FM by resto- 
ring signal loss which hap. 
pens during basic VCR inslat 
iallons and multiple sel instal- 
lations 75ohm H7VAH3 1T.llEA.fE 



19" 



vnF.rMTsemnejeeoiianiiATCHiNoTiANifOiMiii 

ABB—D**. A AC 54 7AE31S .rugged oui- 

^* M ^ M - — ^^y Bkf Bjp door version . ... 
very popular. Use lo mm ... . h.m. (i.» t«75 
couple and match cable Ifttt./I H7AE1M .wilh built in 
TV lo TV sel Also couples VCR machi- CB interference tiller 
nes. TV games etc. 5-303MH; 547AE1W 11 ■ «. n.rs EA.fl 



II four Order Totals 

Up to ik .60 

CO.littol33.03 
130,01 IOJ4D.M 
M0.B1 Id ltB.00 

163.01 10 180.00 
OiarSN.tH 



01000 


2300(1 


to 


to 


21933 


17949 


2.(7 " 


Ml 


■L.Vi 


3.52 


3.93 


4.81 


5.45 


5.51 


7.25 


1.61 


1.92 


10.39 


urease Vis 


A Masto/c* 



MORI CABLI f V BARGAINS 

947VAM4... daleelive "aa-19" VHF/UHF block conveners M U- 
Fl»" 114.B 

I47VB141... OAK V2t laclory rebuilt cable conveners lit. IS 

H1VAM1... Lindsay V!-U VHF I UHF block conveners I brand 

newl 14)95 

54JVC931... RCA 3a channel set top converter Used 

Guaranroed 1SI.93 

547VC»30... OAK HT35 (jewel box) 30 channel romole lused- 

giiiranleeai - . SHU 

54 ? V B 355. . . A K L 35 set isp 35 c ha nna I convener ( used 

guaraMeedi sll.ts 

54 IV A9S J... Used (as- is) OAK V2S 20 channel cable TV 

converters. . S31.9S 

54IVA535.. Used (as-ls> TOCOM DC1000 remote control 30 Chi 
n#i converier 



le 



-rrr 

4.41 
5.TB 
T.77 
10.11 



ETCO Electronics 

Oepl551 

Plattsburgh. N.Y. 12901 

Send my free ETCO Catalog now. 

I am not currently receiving your catalog 

Name 



13^55 1 Address 




L couple and match cable MtlA.fS H7AE1H 'with built in = h « k ^ggk»*gS *■» ^","'"' C "S °,^ - City^ ■ 
TV ,o TV se, Also copies VCR rnach,- CB interference liller . ^™™^\Zl £££££.££% State ZIP 
nes. TV games etc 5-300MHI 547AE1W n,l(.ll.7IEA.fl c none order do akrmverc loses 
■ bbbbWw brr^ bbbbbri bbbbbb)i bbbbbbW bbbbbbV wmk mm wmm imm ^k ^m\ imm ^mi ^mt mm. mm ml 
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PLANS & KITS 



PHINTED circuit boards from sketch or artwork. Kit 
projects. Free details DANOCINTHS INC., Box 
261, Westiand. Ml 48185 

CABLE TV converters and equipment. Plans and 

Sarts. Build or buy. For information send $2.00. C & 
i ELECTRONICS, PO Box 21, Jenison, Ml 49428 

SAVE steps, money. Use your telephones as an 
intercom. Plans $5.00. dB ENTERPRISES, Box 
453R, Westwood, NJ 07675 

METAL detectors, psycho acoustic sound gener- 
ators, I.C. timed house light switches, electronic fish 
lures, etc. Kit catalog— $1 .00, FREELANCE ELEC- 
TRONICS, PQ Box 10004, Ogden. LIT B4409 

MICROWAVE television "downcoiwerters." Ex- 
clusive new five stage design. Easily assembled. 
Catalogue: $2.00 (refundable). NDS, Box 12652-R. 
Dallas, 75225 

OVER 200 projects and kits, send stamp for list. 
MATCO ELECTRONICS, Box 31 6R. Cadillac, Ml 
49601 



THE COST OF 
LIVING. 

GIVE TO THE 
AMERICAN CANCER SOCIETY.? 



I I one O CAPACITANCE METER .1pF to 999KuF 
"1 O FREQUENCY COUNTER 35MH* 
1,1 ' « SQUARE WAVE GEN. IHi lo 99KHz- 
O OHMMETER - 3.58MHz Xlal - Regulated PS-Flve 
.8" Readouts-Low cost TTL Circuits- Automatic 
Decimal Placement-Eta AMAZED -Build It foi 
S6Q or less. I Purchase the plans.dtilled P.C. 
board 4-3/4" by 6-3/4" and Iron! panel decal 
torS2179 BAGNALL ELECTRONICS. R,l„„d. 
179 May Street. Fairfield. Conn 06430 «<>i» 



SINE wave decoder reference manual includes 
theory, alignment, antenna hook-up, trouble shoot- 
ing, improvements. $15,00. SIGNAL, Box 251 2-R, 
Culver City, CA 90230 

PROFESSIONAL Electronic devices plans, kits, 
P.C. circuitry, famous drop-in microphone cartridge. 
debugging equipment, more Items available. For 
Information send $2.00. MOUNTAIN ELECTRO- 
NICS, R, 2, Box 186A, Charlotte. TN 37036 

Qlina it yourself, 2K 4K EPROM computer chip 
copier. Build for less than $30. 00. Plans $15.95. For 
more details send SASE and $1.00 to: EARTH 
CORP., 5503-1 Autumn Woods, Trot, OH 45426 



SUBSCRIPTION TV KITS 



UHF Gated Pulse Kit...-$39.00 

UHF Sinewave Kit S3 7.00 

Special Both Kits- S 59.00 

Informative Catalog. S 2.00 

Kits inclutk? all parti., manual and an 
etched & drilled PC board. Send for 
our " Informative Catalog * and find 
out what type you need. 



J & W ELECTRONICS, INC. 

P.O. BOX 61-B 
CUMBERLAND, Rl. 02864 



APPLE builders— send stamp for our flyer of Apple 
parts, IC sets, ROM sets, connectors, Shuqart to 
Apple modification kits, etc. ELECTROVALUE IN- 
DUSTRIAL INC, Box 157-R. Morris Plains, NJ 
07950 

FREE 1982 catalog, Components, kits, PC- board 
material, enclosures. HAUCK ELECTRONICS, 
1928 Fairacres Ave., Pgh, PA 15216 

PC boards from your artwork. Prototypes. No mini- 
mums. Quantity discounts. Free details. Write: 
TECH CIRCUITS, Depl. 6. PO Box 4471, Cleve- 
land, TN 37311 



NEW: single board controller based on 28671 . 
Write H.H.S. MICROCONTROLLERS, 5876 Old 
State Road, Edinboro, PA 16412 

HELP is here! The Radio Electronics Buyers' Guide 
lists thousands of electronic, radio, microwave, an- 
tenna, and mechanical parts, along with who sells 
them by retail mail order to hobbyists. Over 50 
suppliers Included, with address and phone number 
of each so you can contact them immediately. $3.95 
ppd. HALLWARD PRODUCTS, 39 Sunset Ct.. De- 
pt. 2, St. Louis, MO 63121 

SUPER SAVINGS on electronic components, excit- 
ing kits, great variety of IC's, free catalog MER- 
CANTILE ELECTRONICS, Box 2503, HiaTeah, FL 
33012 

GET lab grade information from your oscilloscope. 
Unique project adds single sweep, delayed sweep, 
video sync separator to any triggered sweep scope. 
Plans $6.95. 1Z' B&W video monitor $89.95. Direct 
video conversion kit for Sinclair 2X-B1/TS1000 
$9.95. Information $2.00, refundable. RANDOM 
ACCESS, Box 41770R, Phoenix, AZ 85080 



FREE KIT Catalog 



frUNLrXlUFj ULKtHATOR KIT $59. 92 
[Auto-Ranging Cap-meter kit $79* 9& 

Phone 415-447-3433 

Write or PttOUft lot FREE CATALOG. 

Avtrajie 1 IninUtfi Saturday Call is 21£. 



TEST S 

EXPERI- 



riAr-c scientific instruments 

UAUC aox 1054R LIVERMORE CA 94550 






ELECTRONIC 
ORGAN KITS 

3-4 Manuals 



THEATER and CLASSICAL 
Rtfuntto&e Pans 

WurliTrer reproductions Brochure $2.00 Catalog £2,00 

A DEVTRONIX ORGANS, INC., Dept 60 

w'eiQI WAREHOUSE WAY, SACRAMENTO, CA 9B826 



Consolidated €kxtnonics, Inc 
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f CASSETTE HEA 
CLEANER 

• Wet Type Cleaner 

• Includes Cleaning 
Solution 

• Same as Major 
Manufacturer 




PART NO. 

CE 390 



$3.89 

(1-9) 



$3.55 

{10 & up) 




ARIA CASSETTE 



PART NO. 

CE369 



• 1 Year Warranty 

• High Quality, 
Low Price 

• Box of 10 folds 

into Counter Display 

$1.39 

(1-9) 

$1.19 

(10 & up) 



CEI2010 

• .7 mil conical stylus 

• Response: 20 Hz-20kHz 

• Tracking: 2-3 gms 

• Output: 48 mV 



$7.50 $6-75 



ti-9) 



(10 a up) 



CEI2011E 

• .4x,7 mil elliptical stylus 

• Response: 15Hz-20 kHz 

• Tracking: IV2-2V2 gms 

• Output: 4.8 mV 



$10.75 

(1-9) 



$9.75 

(10 & up) 




AC ADAPTOR 

Converts 120 VAC to 6, 7.5, 

and 9 VDC at 300 mA. *— ^O 

PART NO. " (1-9) 

AC453 $3 59 




$10 MINIMUM ORDER 



NATIONAL 



[f CALL FOR YOUR FREE CURRENT CATALOG 



V^V I 1-800-762-3412 

IN OHIO 
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THE SHACK HAS WHAT YOU NEED FOR HOLIDAY PROJECTS 
Plus Great Electronic Gifts for Everyone— Visit Us Today 



Autoranging DVM 

NEW! 

89 95 



A Better W ay to Build! Computer Communication 




Design and Debug 
Your Circuit on a 
Socket. Transfer 
it to Matching PC 
Board— It's Easy! 



• Tests Forward 
Conduction of 
Diodes and 
Transistors 

• Selectable "Range- 
Hold" Circuitry 
Eliminates 
Undesired 
Switching to the 
Next Range 



Mkronta 1 3'/*-Digit LCD DVM. Our best— the 
multimeter that "thinks"! Choose the (unction 
and it selects and displays the correct range 
automatically. Big liquid-crystal display, "beep" 
continuity and range-change Indicator. Measures 
to 1 0OOVDC, 500 VAC, 200mA (both AC and DC). 
2 megs resistance with super-accurate low- 
resistance readings. 6 3 l& x 3'fa x 1 W. With test 
leads, spare (use. Requires two "AA" batteries. 
22-192 89.95 





AY-3-1015 



Low As 



H Experimenter's PC Board. Layout matches 
that of sockets (below) for quick and easy trans- 
fer of your finalized circuit. Features 550 pre- 
drilled connection points. 2 1 /isx5 7 ('ibx Via", 
276-170 3.29 

EO Modular IC Breadboard Socket. These 
"breadboards" together horizontally or verti- 
cally. Silver-nickel contacts accept 30 to 22- 
gauge solid wire. Features two bus strips, 550 
indexed connection points. 2'!ex 6". 
276-174 11.95 

S3 Modular IC Breadboard Socket. Smaller 
version of above has two bus strips, 270 in- 
dexed connection points. 2'/ax3 s re". 
276-17S 6,95 



Single-Supply UART. AY-3-1015. Full-duplex 
universal transceiver accepts asynchronous se- 
rial binary characters and converts to a parallel 
format, and vice versa. Selectable baud rate, 
number of data bits per character, stop bits and 
parity mode. Fully buffered outputs. Low power. 
4.75-5.25VDC. 40-pin with specs and data. 
276-1794 5.95 

RS232 Quad Line Driver. 1488. Interfaces data 
terminal equipment with data communications 
devices. Can interconnect different logic families. 
Protected, current-limited output. Split supply, 
15VDC maximum. 14-pin with data, 
276-2520 . 1.79 

RSZ32 Quad Line Receiver. 1489. Use with 
above. Will perform logic level translation. Sec- 
tions can be paralleled to obtain multiple outputs. 
Input signal range ± 30V Buill-in input threshold 
hysteresis Single supply, 10VDC maximum. 14- 
pfn with data 276-2521 1,79 

Dual Peripheral Driver. SN75446. Can take 

a logic-level signal and drive a relay, solenoid 
Or other device directly, up to 350 mil (Lamps, 
50VOC. TTUMOS compatible, diode-clamped 
inputs. Single 5.5VDC supply. 8-pin with data. 
276-2530 2.79 



Micro 5V Relay 




Actual 
Size! 



Just "tox-Vax VV'ISPDT 
contacts: 1 amp at 1 25VAC 
55-Ohm, 90 mA coil. .100" 
centers. 275-240 2.49 



Panel Lettering 




r sheets 
f rub-on lel- 
. symbols, 
numbers and 
calibration 
marks. 
270-201 . V 2.59 



AC Outlet Tester 

595 

Play it 
SAFE! 

Neon read- 
out warns 
you if a 
120VAC, 
3- wire outlet 
or extension 
cord is faulty. 
22-101 ..." 5.95 




f^r^^» 

22-101 



Bargraph Display 

NEW! 
399 

MV53164. Easy way to add me- 
tering to your circuits! 1 effi- 
cient yellow LEDs in 20-pin DIP. 
276-082 3.99 




Joystick Pots 



Each 



495 



For computers, 
radio-control 
models, more. 
Quality linear- 
taper controls. 
1 " shaft. 




Ohms 


Cat. No. 


Each 


40k 
1001c 


271-1706 
271-1705 


4.95 

-: 95 



XLR Adapters 




Built-in Transformers 

Ej Adapts mikes having A3M 
connector to '/*" input jack. 

274-016 9.95 

El Adapts high-Z mikes to XLR 

input. 274-017 8.95 



Synthesizer IC 

NEW ! 16-l'in With Data 

SN94281 . Add controls and a 
speaker to produce amazing 
"arcade" sounds. Kids just 
love it! 276-1767 2.49 



Check These RF/IF Bargains 
NEW! Ei " 

99* "M 

Pkg. of 2 Pkg. of 2 

For Receiver Projects, BFOs w 

[A; 455 kHz Ceramic Filters. SFU 455-A. 10 kHz 

bandwidth. 272-1302 Pkg. 2/99C 

Hi 5-60 pF Trimmer Capacitors. PC mount, slot 
adjust. 272-1340 Pkg. 2/1.59 



Trr, 



argams 

ft 



12VDC Solenoid Portable solar Panel 

jg^ EW! 2495 



399 



1 V»x 1 VioxlVie* 
Plunger pulls in Va", holds up 
to '/« lb. For robotics, model 
railroads, opening valves, 
more. 31-ohm, 430 mA coil 
273-251 3.99 



Push Switches 

TNEW! 

"Soft-Feel" SPST Pusti-On/ 
Push-Off. 3A at 125VAC. 
1 x3/4x8/is" 3 /a" mtg. hole. 

275-1565 1.29 

Momentary. 275-1566 . . 1.19 




Low 
As 

-|19 



NEW! 

Radio Shack 
EXCLUSIVE! 



* 6 or 12VDC Output • 32 Full-Spec Cells 

Ready-to-use panel of polycrystalline cells 
turns you on to the "free" electrical power that's 
available every sunny day! Ideal for charging 
nickel-cadmium batteries. Will also power radios, 
calculators, loys and many other small devices 
directly from ol' sol. Usable output with full sun Is 
approximately '/« watt: 80 rmlliamps at 6V, 40 mA 
at 1 2V. Special lens and detachable 5v«- rellec- 
tor panels allow maximum collection with mini- 
mum repositioning. 48" plug-in lead with clips. 
5^h x 4</a x 5 /n". Not for permanent outdoor in- 
stallation. 277-1250 24.95 



Radio /hack 

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WORLDWIDE 

Retail prices may vary at individual stores and dealers 
CIRCLE 50 ON FREE INFORMATION CARD 
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SPARTAN 



Elect runic* Inc. 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



UC*20 



$205 



00 



Vic 20 Pflraonol Cempuwr 
Vk 1.WQ $■*)!• &tfDnv».. 
Darasono Cassano I Q Unit 
Vie ISlSGr-aphc Pirn aw 
Vk; $up*r £*p*nd*r 
3K Ram Culndga 
iK Ram C*nrK^t 

iSK Ram C*ii£m 

Vk: lEEE-iae inlcrtaco 



Vie RS-2S2C Tfttrrnnjl imorfaca 
Vic R5.-232C T 
Vic Modnrn. 
fi-sJot E*parnl*r 



65 00 

55 00 

-H5 00 
7B00 
7S.DQ 

J9 00 



VIDEO ACCESSORIES 



2/ am coyplajf , .. . . 


3.55 














TV Gajrui Switch .. . 




VHF-URPAMP^flCHJ 


MM 



13" BMC COLOR 
MONITOR 

Composite Video sound 
$299 



CB 



DELUXE 40 CHANNEL 
VHF to UHF Block 
Converter $38.95 ea. 

Features accessible fine tuning knob 
included: matching X former and two cables 




Control Data Disks 

per box 1 2 
SSSD 



fbd.ilU 



Refurbished 

Monitors 12" diagonal 

39.95 






A ATARI 




410 PpccjrBm R«x 
8.0 Dirt Dnvfl 
650 rmojiaco Mod 
£psc*i cable for a* 
Alan JoysUcKg fpa 


















rl 


.20.00 



Ala 4 1 6K Modi/a by Micrgtak 
Alan $O0 :lEK'i 
Alan 400 ,16K) 
V-stCalc for Aran |Dsshi 
Pac-Man (eartr 10s*) 
C*ntlp«J* (cirtridrgn) 
As'proids {cjrtndq«y 
Mujikj Ccmnana (cmndjft) 

SlflJ RaidHinj icirlndflo) 
Space Iswadcra fcafEndocI 
Cavvnt <5>P Mar* (Clrsh) 



99 95 
9.00 



659 DO 
..Z79K> 
185 00 
3450 
34 50 
34 50 
34 50 
39 50 
34 50 
34 50 
49 50 



42 Channel Remote CATV 
Converter 

w/on/off Fine Tuning 
$94.95 




40 Channel VHF to UHF 
~^3^I]B'ock Converter 

28.9S Ea. 
24.95 4 & up 




Volume 

Discounts 



- Visa ML. BAl. Ami 
COD. Money Order 
Add For Shipping - 



M;n Order $25 00 „ renn 

International shipping Adrj'l 71; mm wnm 

Prices sublet to change ,™™ ° £?" 

wrtlroul notice «I „ ,0 *"!! 



COO 2 00 Extra 

'Add'l snipping 
for monitors 

(516) 
499-9500 



™.. u = 25100H, 50000 
50)0010 75000 
751 00 10 1000.00 
Over 100000 

Mon Th TuWF 
9-8 9-6 




MORE CAIN 

THAN A VARACTOR UHF TUNER 



SATISFACTION 

GUARANTEED 

$15.00 

Freq. Range UHF470- 
BSSMHz Channels 14-13 

Ojio it Cnanngl 3. 
Available on request: Oh 2 « 4. 

Modified High Gain Tuner S1 5,00 

1 . The first thing we do is change the standard 
diode found in every tuner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output tor 
maximum Pre Peaked gain. 

3. The tuner is fed a standard 1 0db antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner is tuned 
to the desired channel and its oscillator is 
offset for the desired output frequency as 
follows: 

Ch. 2:58Mhz Ch. 3: 63Mh2 Ch. 4: 68Mhz 

We call this step peaking because the funsis output looks like 
a peak on our spectrum analyzer and the highest point or thai 
peak is actually ad|:usted tor the desired output. 

4. Finally, we measure the tuners output one 
more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

This procedure was developed by GILC0 and its our computer 
oenved periormance charts that make our tuner better. That's 
because almost every tuner gels a different value coil before 
it's peaked and then a different value coil attar it's peaked. The 

combinations are endless and the way we determine the values 



s our secret 



PRINTED CIRCUIT BOARDS 



Part No, B21 Printed Circuit Board SI 7.00 

1. This Printed Circuit Board uses only one 
jumper, others use 9. 

2. The component layout is screen printed on 
the Component side of the pre -drilled P/C 
Board. 

3. The solder side of the P/C Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This P/C board was designed to take advan- 
tage of the Gilco High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 
inferior Varactor Tuners. 



ELECTRONIC PARTS KITS 



Part No. B22 Complete Parts Kit $80.00 

All resistors (30), Potentiometers (1-5K, 3-1 OK), Panel Mount 
Potentiometer ( 1 0K). Electrolytic Capacitors (6). Ceramic and 
Mylar Disc Capacitors (35). Variable Capacitors (4), Ml Inler- 
grated Circuits (7). Voltage Regulator. Heat Sink. Diodes (4), IC 
Sockets (4-8 pin. 3-14 pin). Power Translormer (24VJ1A), Coil 
Kit with Mo. 26 wire (4), Speaker (4 '-3 Oz.), StandoHs, Coaxial 
cable. All misc. Hardware, etc All parts art Individually 
packaged and labeled 

All components Including the wire. Hardware. Coaxial Cable and 
heat sinks are included in the parts kit. This means your as- 
sembly time Irom start to finish is only 4 hours. 

Order all 3. 820, 821, 822 110.00 

Order 5 each, B20, B21. B22 95.00/ set 



ACCESSORIES: AMPLIFIERS 



Part No. 

A02 New 2 Stage Low Kit si a. 00 

Noise 28db gain RF 

Amplifier Specially 

designed for kit builders 
A03 New 1 Stage Low Kit $10.50 

Noise 1 4db gain 

Amplifier 
A04 75-300 OHM matching S1.00 

Transformer. 
F59 Coaxial Connectors. . . .30 

Mall order only. Send check or money order to: 
GILCO INTERNATIONAL, INC. 

P. 0. Boi alt 7. Corll Battel, FL 33124 

Tel (305) 323-5391 For COO orders add 1 0% shipping 

and handling or lor orders over $50, add 5%. 

FL itsldtnti add 5V. utei In. Please write for mora WormaBon 



This publication 
is available 
in microform. 




University Microfilms 
International 



Please send additional information 
far. 



Name 








Rtrw-t 


Hty 


Stalp 


Zip 





300 North Zeeb Road 30-32 Mortimer Street 

Dept. RR. Dept. P.R. 

Ann Arbor, Mi. 48106 London WIN 7RA 

USA. England 
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DO KOkU Computer 




Products, 



1702 

2708 

2716 

2716-1 

2532 

2732 

2764 



EPROMS 

Uns) 
(45ns) 
(5v 450ns) 
(5v 350ns) 
(5v 450ns) 
(5v 450ns) 
(Sv 450ns) 



STATIC RAMS 



3.00 
2,99 
3.49 
7.85 
7.85 
6.49 
Call 



VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT' 



DYNAMIC RAMS 



4027 (250ns) 2.00 

4116 (200ns) 1.25 

4116 (150ns) 1.75 

4164 (200ns) Call 



2101 

21L02 

2111 

2114 

2114L-3 

2114 L-2 

TMM2016 

TMM2016 

TMM2016 

HM6116 

HM6116 

HM6116 



(450ns) 

(250ns LP) 

(450ns 

(450ns 

(300ns LP) 

(200ns LP 

(200ns) 

(150ns) 

(100ns) 

(200ns 

[150ns 

(120ns) 



1,85 
1.55 
2,49 
1.75 
1.85 
1,95 
5.49 
6.49 
7.49 
Call 
Call 
Call 



LP = Low Power 



3250 KELLER STREET, #9 



8000 



8035 

8039 

8080A 

8085A 

8088 

8155 

8156 

8185 

8741 

8748 

8755 

8202 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8237 

8238 



6,95 

7.59 

3,90 

7.95 

34.95 

7.75 

8.75 

29.00 

39.00 

14.95 

29,95 

27.95 

3.45 

1.80 

3.75 

1.75 

2,45 

1.80 

4.50 

19.00 

4.75 



8239 

8243 

8250 

8251 

8253 

S253-! 

8255 

8255-1 

8257 

8259 

8272 

8275 

8279 

8279-! 

8282 

3283 

8284 

8286 

8287 

8288 

8289 



4.75 

4.75 

14.90 

4,50 

8.75 

9,75 

4.50 

5,20 

8.50 

6.85 

39.00 

29.00 

9.25 

9.95 

5.50 

6.50 

5.50 

6.50 

6.50 

25,00 

49.00 



SANTA CLARA. CA 95050 



16K APPLE 
RAM CARD 

Upgrade your 48K Apple II 
to full 64K 

BARE BOARD 14,00 

KIT 39.90 

ASSEMBLED & TESTED 45.00 



LEDS 



JumtJO Red 
Jumbo Graen 
Jumbo Yellow 



10/1.00 
6/1. 0O 
6/1.00 



CONNECTORS 



RS 232 
RS232 
RS232 



Male 

Female 

Hood 



3.00 
3.50 
1,20 



74LSO0 SERIES 



74LSO0 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74 LSI 

74 LSI 1 

74 LSI 2 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS63 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LSB3 

74LS85 

74LS86 

74L590 

74LS91 

74LS92 

74LS93 

74LS95 

74L596 

74LS107 

74LS109 

74L5112 

74LS113 

74LS114 

74LS122 



,24 
.24 
,24 
.24 
.24 
.24 
,24 
.24 
,30 
.30 
.40 
.89 
.30 
.24 
.30 
.24 
.30 
.24 
.30 
.24 
.36 
.55 
.55 
,35 
.30 
.49 
.75 
,75 
.75 
.30 
.35 
,35 
1.20 
.39 
.44 
.49 
.39 
.49 
.75 
.95 
.39 
.65 
.79 
.65 
.59 
.79 
.79 
.39 
.39 
.39 
.39 
.49 
.45 



74LS123 
74 LSI 24 
74LS125 
74LS126 
74LS132 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74 LSI 66 
74LS168 
74LS169 
74LS170 
74LS173 
74 LSI 74 
74 LSI 75 
74LS181 
74L.S1B9 
74LS190 
74LS191 
74 LSI 92 
74LS193 
74 LSI 94 
74LS195 
74LS196 
74 LSI 97 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74L5249 
74LS251 



.95 

2.90 

.95 

.79 

.75 

.49 

.95 

.75 

.75 

1.10 

2.20 

1.20 

.75 

.75 

1.75 

.89 

.89 

.75 

.75 

.95 

.95 

.95 

.95 

.95 

.95 

1.95 

1.69 

1.69 

1.69 

.75 

.89 

.89 

1.99 

9.50 

.89 

.89 

.89 

.89 

.89 

.89 

,79 

,79 

1.10 

.95 

.95 

1.79 

1.79 

.95 

1.89 

.79 

1.20 

.89 

1.25 



74LS253 


.80 


74LS2S7 


.80 


74LS258 


.80 


74LS259 


2.80 


74L526Q 


.60 


74LS266 


.49 


74LS273 


1.60 


74LS275 


3.25 


74LS279 


.49 


74LS280 


1.95 


74LS283 


.95 


74LS290 


1.20 


74LS293 


1.79 


74LS295 


.99 


74LS298 


.99 


74LS324 


1.75 


74LS352 


1.49 


74LS353 


1.49 


74LS363 


1.49 


74LS364 


1.95 


74LS365 


,89 


74LS366 


.89 


74LS367 


.69 


74LS368 


.69 


74LS373 


.99 


74LS374 


1.69 


74LS377 


1,40 


74LS378 


1.15 


74LS379 


1.35 


74LS385 


1.89 


74LS3B6 


.59 


74LS390 


1.79 


74LS393 


1.79 


74LS395 


1.59 


74LS399 


1.59 


74LS424 


2.89 


74LS447 


.75 


74LS490 


1.89 


74LS668 


1.65 


74LS669 


1.85 


74LS670 


2.10 


74LS674 


9.50 


74LS682 


2.99 


74LS683 


2.39 


74LS684 


2.39 


74LS685 


2.39 


74LS6BS 


2.39 


74LSS89 


2.39 


81LS95 


1.65 


81LS96 


1.65 


81LS97 


1.65 


81L59S 


1.65 



Z80 

Z80 A CPU 4.95 I 
Z8Q A PfO 4.95 
ZBO A CTC 6.95 

Call for Complete List 



MICROPROCESSOR 

REALTIME CLOCK 

MSM 5832 

6.90 



WE WILL BEAT 

ANY COMPETITOR'S 

PRICES! 

Call before you buy 



6500 



6502 


5.49 


6502A 


9,45 


6504 


5.90 


6505 


7.65 


6507 


9.90 


6520 


4.35 


6522 


7.95 


6532 


9.95 


6551 


11.75 



UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200ns 
8/10.00 





CRYSTALS 




32.768 KHZ 


1.90 


5.185 


3.90 


1.0 MHZ 


4.50 


5.7143 


3.90 


1.8432 


4.50 


6.5536 


3.90 


2.0 


3,90 


8.0 


3.00 


2.097152 


3.90 


10.0 


3.00 


2.4576 


3.90 


14.31818 


3.90 


3.2768 


3.90 


18.0 


3.00 


3.579545 


3.00 


18.432 


3.00 


4.0 


3.00 


20.0 


3.00 


5.0 


3.00 


22,1184 


3.00 


5.0688 


3.90 


32.0 


3.90 



Disc Controller 



1771 
1791 
1793 
1795 
1797 



16,00 
27,95 
29.95 

49.95 
49.95 



Interface 



8T26 

8T28 

8T95 

8T96 

8T97 

8T98 

DM8131 

DS8836 



1.65 

1,95 

.95 

.95 

.95 

.95 

2.90 

1.25 



ORDER TOLL FREE 

(BOO) 538-8800 
(8O0) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



IC Sockets ST W/W 



8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 

22 PIN 
24 PIN 

23 PIN 
40 PIN 



.10 
.12 
.15 
.20 
.25 
.25 
.25 
.35 
.40 



.49 

,50 

.57 

.85 

.99 

1.30 

1.40 

1.50 

1.80 



ST = Soldertall 
W/W = Wlrewrap 



CMOS 



4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 



.25 

.30 
.30 
.90 
.25 
.90 
.45 
.45 
.30 
.30 
,45 
.90 
.90 
.45 



LINEAR 



LM301 

LM308 

LM309K 

LM311 

LM317T 

LM317K 

LM318 

LM323K 

LM324 

LM337K 

LM339 

LM377 

LM380 

LM386 

LM555 

LM556 

LM565 

LM566 

LM567 

LM723 

LM733 



.32 

,75 

1.25 

.64 

1.65 

1.70 

1.49 

3.75 

.59 

3.90 

.79 

2.25 

1.25 

1,00 

.38 

.65 

.95 

1.45 

.99 

.49 

.95 



LM741 

LM747 

LM748 

LM1310 

MC1330 

MC1350 

MC1358 

LM1414 

LM1458 

LM1488 

LM1489 

LM1800 

LM1B89 

LM3900 

LM3909 

LM3914 

LM3915 

LM3916 

75451 

75452 

75453 



.29 

.75 

.49 

2.45 

1.69 

1.25 

1.69 

1.49 

.55 

.95 

.95 

2.45 

2.45 

.59 

.95 

3.70 

3.70 

3,70 

.35 

.35 

.35 



4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4015 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 



1.15 
.90 
,45 
.90 
.90 

1,10 
.35 
.75 
.35 

1.60 
.60 
.75 
.90 
.45 

2.90 
.85 
.90 

1.20 
.75 
.75 
.75 
.90 
.90 
.50 
.50 
.90 
.90 

1.39 
.75 
.39 
.30 
.35 
.30 
.30 
.30 
.30 
.90 
.30 
.30 



4082 
4085 
4086 
4093 
4098 
4099 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
4527 
452S 
4531 
4532 
4538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 
4585 

8OC07 
80C95 
80C96 
80C97 
80C98 



.30 

.90 

.90 

.90 

2.49 

1.90 

.90 

.60 

1.90 

.90 

.90 

.90 

1.20 

2.20 

1.50 

1.20 

1,20 

1.20 

1.20 

1.20 

1.90 

1.20 

.90 

1.90 

1,90 

1.90 

2.70 

.90 

.90 

1.90 

1.90 

.90 

.90 



.90 
.90 
.90 
.90 

1,15 



DoKau 



S%J l\UU Computer Products, Inc. 

3250 Keller Street, #9 

Santa Clara, CA 95050 

(800) 538-8800 

Local Calif. Residents (408) 988-0697 



STORE HOURS: 

MON-FRI 8:30 A.M. -6:00 P.M. 

SAT 1 0:00 A.M.-3:00 P.M. 



BarinAr.lLHii s--)[. 



imasier chargei 



TERMS: For shipping include $2.00 for UPS 
Ground. $3,00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 614% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list, 



CIRCLE 55 ON FREE INFORMATION CARD 
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/ www 



H741DH 

£*7413tl 
5*741 W 
5*74 14K 
M741fl*t 
M74I7K 

s*7420«r 

5*7421 N 
5*7423* 
1*7423* 

1*7424* 
5*7426* 
5*7427* 
&742S* 

;s^3os. 

WON 

IH74J7* 

£17431* 

'.V4-y, 
3*7444W 
5*7441* 
H744IN 
5*7443* 
1*744-4* 
5*7445* 
1*7446* 
5*7*4 ?N 
5*7440* 
3N7430N 
5*7451* 
ViHb&H 
5*7454* 
EH745JA 
SJf7460* 
5*74 70* 



MESOO 

74ljhi 
Hisw 

741S03 
TUSH 
744505 
741501 

744509 
741S1Q 
74IS1I 

744312 

MtSU 
.^LS1 4 
74S.315 
74lS» 
74L53t 
74LS32 
J4L5Z* 
74L527 
NLSSI 

74L5» 

74L532 
74L533 

Nljm 

74LS4Q 

f*LSJ: 

74L547 
74LS41 
74U4I 
r*L£!l 
74L554 
74L555 
74L573 
74L574 
74LS75 
74L576 
74A57I 
74LSOJ 
744505 
74l£m 
741590 



SNF4JW 
S*7474* 
5*7475* 
5*7476* 
5*7479* 
SN74ION 
S*74*2H 
3N74|3* 
SN7U5N 
S*M*6* 
5*74»* 
5*7*90* 
S*74B1N 

SJf74B2*J 
5*7493* 

s*7404K 

S*7495H 
S*F4«* 
5N74I7B 
5*74100* 
5*74104* 
5*74105* 

5*74 lor* 

5*f4lQO* 
SM74il04 

5*74121* 

S*J4<J2H 
5K74b?3n 

SN74! 25* 
5*74 f»N 

UT4Wm 

SW4U1N 

S*74r4jN 

5*74(43* 

Bf74t44B 
5 174. :4 b* 
SH7414T* 
5*r*i 4|* 
5*741 SW 
5*74151* 
5*7415?* 
3*741 S3* 
5*74154* 
:'|.'<T'. 



II 2*5 

M 1H 

II 2K 




:oi3 

7415*5 
74LS96 
F4U1W 

74LS1H 
74151 1? 
74L31U 
7ILS1 14 
T*Li13S 
74LS12J 
74LS125 
741*5121 
TILS 1 37. 
74L5133 
74L513* 
74LSI34 
74L5139 
T4LSU1 
74L5153 
74L5154 
7*15135 
74L5150 
74LS1J7 
74LS15I 
MLS1W 
74LS1S1 
74L51B2 
7*LSiW 
74LS1M 
74LS155 
74LS1S4 
74L51H 

74L5173 
74L5174 

74LS1II 
74LS100 
ML5TBI 



SHT41J 

SN741S7* 

SN741G0h1 

SN74161N 

5N7416J* 

SN74113* 

S*?4!64N 

5*74 itM 

SN74:&4* 

5*74(70* 
SKMtTW 
S h 7+1 VJ M 

3*74174* 
SN74175N 
5*74176* 
3*74177* 
5Nr4179* 

SSN1BIN 
S*741J3N 
5*741*4* 
5*74U5* 
0*74 1»N 
5*74 191* 
5*74192* 
5M74S9SI1 

5*74195* 
BtHIHl 

5*74197* 
Wt74l5St 
5*7*199* : 

mt*mn 

H74»1H 

5*74278* ; 

5*7*779* 

3*74213* 
SH742B4N 
5N742BiN 
EM?*3Sf,M 
SN74300H 
3*74347* 
5*7434o* 
3*74300* 
5N74393H 



741*19? 
74LS1U 

"<.:■:< 

741SJ9S 

74LSl»7 
74LS271 
74L3J40 
I4LS241 
7ILS243 
74LS241 
MLS244 
74LS245 
74U24J 

74L524J 
7ILS2S1 
74LS2U 

HI.SHF 

msast 

74L52K 
:'nS2K 
HLSZ73 
74L5J7S 
7HSZEJ 
HLS2SD 
7*LS7M 
7<L£7M 
74LS35Z 
74L5JU 
7*LS-1H 
7JLSJW 
74LS3BT 
7<LS-3H 
74L13I3 
NLS374 
74L537& 
74LS3BS 
FiUEM 
71LSJM 
7IL&5TD 

I1L»7 



T4SC0 

j*va 

HSW 

MHt 

1-4501 
f*3V3 
M511 
7«1i 
7*S20 
74512 
745» 
7«S» 
74S3* 
74SI& 
74S51 

74SS& 

74SM 
74584 

T4S1 : ;■ 
MSI! J 
T4SH4 



74S1I4 
J451U 
74S1H 

7*5135 
74S1U 
74S1M 
74S1M 
7iSl*D 
74S1EI 
7451 S3 
74S1S7 
74STU 
MSW 
T45t74 
MS 175 

7«siia- 

T4SISM 

74S195 

74519ft 
74574D 
JAS^it 
74SJ42 



745243 
745244 
I4SHI 
74S253 
74515.7 
MSHt 
74SZU 
7457B0 
74S217' 
74S2U- 
74»7J 
745374 
74SM7- 
74547/1' 

nun* 

745473' 
MSM4- 
74547S' 
74557^* 
745571* 
7i5b72' 
T4S573' 
74544 
745W1 



cuaiOH 

QW15H 
DUGJiH 

CJOfflBN 



2.T5 
U9 



yjec«n it 3 is 

CMOflOE i n 
CAXftlN 11 1.41 



CU09H 11 

DU1MC I 
CA314CE I 
PU1«H 
CJOtQXH 14 
14 



CD4Q10 

cudii 

C0413 

■ID- J 1 J 
C&4-I4 
CDUI5 

CM01.7 
CMOl) 

CEH0» 
CMC'? 1 

Eotaa 



CCWJ7 
CD4U4 

, CD4034 
US«S5 



CD4H0 

CWK1 

CO4051 



coura 

CHD71 

cum 

■::-!■::; 

-wore 

GMftTI 
CCHC41 

HMOK 
tD*WJ 



CIMS'/S 1f 

HXM5 Tl 

CW5TJ7 14 

CCH5M 24 

CH510 It 

C04S11 II 

CMM2 II 

CW514 H 

CCH515 £4j 

C045H II 

CM51I it 

CCH51I l* 

C0452O II 

CCH524 II 

CMS"! it 

CD45H II 

CCHV4J II 

CEM54J M 

CCMMd 1| 

CC4»3 1| 

HM5M M 

t£M7« 11 

CM7J4 1| 

UCI4409 II 

MCt44lfl II 

UCE4411 24 

UCI4412 tl 

HCI441B II 

Ut 14433 14 

h;hljs II 

MC14^1 E4 




MICROPROCESSOR COMPONENTS 



-MICHDPrUJCESSOH CHIPS- 



41 HPVn/ClKCi-JdiUM 



1H5KQM-I _ 

'N^WON I 41 
iU4HrCM U 



5* cHol-WOIl-^ tpni 

EFU»iMntAU| 

<" - - 'tar. U <'i utrff f.t- 



ZfiO. ZBOA. ZM8, Z80OD SEHIES- 



aa-CTC 

DHUMI 

:k dua 

ZfO-PIQ 
7MJ1D/0 

m tiori 

IJO 5ifl/J 

HU tTB 
ZVMDAHT 

M HU 



t^iyK)WWl<7t»C)!«Kj 

It CCurflirrMWDtail 

45 tvii A r» nthfpiBiii Ji»e fTrj-rj 

4D DrKl Mf/norrAceMf- CireN 

n r*i»i 

o strLh-xatTiCB-uibCiiteAG* 

4D S*r.|.i;Ci,LK^lD7«-| 

it) 5tniif^OiiJtust«cii 

44 5vHt"0 

40 CihUUCiMW 4|(riK M*MH, 

II Courxr T*-*f Cimiil 



4| &rr--1 UfcT-tfp *mn C-rcvt 

40 ("*'*-*■ :.'0-nlffHHC#^rTA« 

JKASIO/D 40 5*nifl^[fKC:ftindIhClbx4*dj 

IMA-SSO/l 40 Stn*iK}fLxUilTM| . 

:wA'Sio/? 40 Svurivo 

7Hfl 40 C^^UOBS0N-6|fiH"J 

ZtW-CTC » CftiMKTinwClrftjn 

JMfl'H 40 b/iAtf ! rO l n|*r1in £or-1rtf ir 

ZXOOI 41 CPJ'StgmiiiM 

Z*MJ l| CM Hsr.-S*)i»« 1 i!ed 

2M33 *0 J-ri Cct-ti O-.lm v 

ZtOU 4D Cmirt-f^TmrtPinn-ij/Diinlt 



3» 

ill 
MB 
II » 
H.» 

Sll 

US* 
iM 

II K 

15 05 
SH 
15 05 
1595 
i$K 
!'j 31 
595 
595 
1i H 
U.4S 
9 H 
:t^ 



— 68D0/SB»a SERIES - 

41 '.'■■- 



UC6I21 
UCUIft 

UCH3&* 

WCU52 
U-ft»2 

uchum 
wtRnu 

UC6WHP 
KSHSm 

UCUM1FS 



-:i 1 1 Hmiul 
J4j| tm *CU 



IH5I154 

WflJl* 
DPI2U 
DP821« 
0PB274 

Dfizn 

DP8?JI 

cxtni 

■t-S4?43 
IK53J43 
IH5UIJ 

MStt4t 

' . 

0»IZi3 
DFBIS5 
DPI157 
WI259 
0P827& 
DPI27I 
W»303 
DPM04 
DFUO: 



Murn FrriKdi ;^r-in tvnrcO-f 24 15 
FrLMKfCfrgg Cam lul 1 15 

— eoeoA semes 

fl CrU .3 95 

40 Sjnchrroui lU-j iniirU:* ■ URCi 14 95 

M 1?l l>« HAM 1B-PT i#0 13 95 

» Ott*6r-pFBgTn.Si|i»fl , 4tl74) .2.41 

24 I M Inp-VOulpgl I71W12I 7.25 

H PwiyinLirrupteMlfii 3-95 

II Bj-pr-tlmiiB-JiDrr^f 2.21 

II CtokttmiHitWIm 2.35 

II BuiDftw 3.25 

f| Sr"fcnC»ir ^*krtC*wr't?4542B] 3 (9 

It SfJUnCcnlspVfflS-lji! 4 41 

24 i/Ut>»4frv4iLtrtn 5 95 

II 1fr«t* T K- T «i«rtS«M*fi74C922i 4 49 

HI 70-^jC-yt4wHE«(*Of'J74C923] 415 

21 &MttFt-*1rafl»|7+:9Hi 105 

21 Uoln[#HraMri74C917j 

4 Xt-fl C*mm PwiawjiUB] 

31 hog tonci i^(US**n 

24 nw Inhm' T»k 

4fl Ptm PtnstafUiyoiPfn 

40 [-it™ DkUCennd 

40 n-og CHTC-fllrtf* 

40 TVej KtT&a r Jl.''I>tp'(i nlt>'ljc4 

» ISi|7ri'5WfUCirKt«r4irrsns 

H t-C<^li DvkIqwAkww 



iCfiS 



2.4| 



DTO10 tl OtUJUWMPfrtpi^WOrTnr 

mil H 0d*ljSel»*dJ , -*K<w*Ofw*f 

MlCRDPRQCESSUn MANUALS A DATA BOOKS 



3Q0QL 
3O002 

3CO03 
JKOO 
300Cfl 

U011 
20013 
SSM1B 



1«2>rrt*IOi[LiB06kil405O3|. 
.■■■ ;■-: ■■:..;■, 
IftB Kir I nMKI Bwk i E4D' pg I 
13B2HJI Li4MrB«&|1«7n,| 
l99Viii m Jloc*. [AM pg i 
UK Mil Ummm Dju Boa |4S4 w .> 
ItWHjr LlrnirAppfca|#H(7JS5fl 1 



14 «5 

B95 
103 



-DYNAMIC RAMS- 



411 W-3 
411U-4 
<1G«I I5C 
lltWl HH 
UMSM1 

tfMMta 

UUiI>j;' 

UU5»04 
«Hi2M3 



TlOl II 

2!D1 & 

JiCJ 11 

11 LH It 

2111 II 

21 E? II 

2114 II 

It lit 11 

21E4-E It 

2U4L-? 1| 

7141-3 II 

2147 II 

2141 11 

TH54CM4 II 

rU54D45 11 

3101 21 

UM5Z57 II 

■lUfii'tJM it, 

■I U E : -.« * » 

HUB1itU>'4 24 

tm ii 

74C92* IJ 

74C9J1 II 

74C4S II 

t*CKB 11 

7451 m II 

745200 II 

74S2M II 

MS7B9 II 

I3S1P 1| 

13515 II 



1024*1 t3G0-.il 
409b* (2Wnil 
16.-JW* W!»-ii I 1 
IS 304*1 2C0M 1 
HiSJ'liJiOfUl 1 
fi5.S3»J!l|i»-4| 7 
(liafiiiZWHi 7 
iBHll! IKCnil 
2tHSi1 i365ftl| 
4WSK1 |»Cni|tiK.40gg 
44SS-1 1 200ml 2^07 
't.WiJiiU-m 1 
'5-HJi! l"«>ai 1 
ifi.M*»1 [IHmi I 
IUEi1 iTOOni'l 
— STATIC RAMS 

2VW |«*») 

75^4 4450m) 1 1 01 

1024x1 |3!0ns] 

H7Z4HI {450-41 hf 

25fin4 {450nil1ii 

758-4 <4M-TJM05 

102414 1450m 

1024.4 i|45Qnti' 

1024U ixamA 

1024^4 JTOOnaiLf 

4090fll (150ni| 

409b I (FBrtil 

1(124*4 (7041 

40Ben( J4S0-H 
1024*4 450ni 
I'.:-' 450ni 
409*1 1 450n(. 

TO-LJiB iriOm 

X4*idi mom 

2woij iiooi u p -CMoa 

lfa4 sMr.f-SlBl 

25«a4 [25CmlDUD5ri55^ 

V-M* |25Gr-E'i-U05 

IBS4I1 1250*11) 'CyOS-'iBMD 
I0?4j1 2SOntiCU05.fi5lS. 
iUt 35MJ9UD5 

158*1 OOm 53410 

15b1 OOnt 03411 

19*4 35(ii 3101 . 

1 024»1 'iflmiQ C iS-iilJi 



14} 

1-1714 » 
I. ml 05 
Mill 55 
i 1.-59 95 
I I' X S* 
I.' i S3 
3 - 1/1 B5 
405 
395 
IIM4B5 
i'ini« 
i-UI0« 



■ ■ 



CMOS 
4044 

CM.05 



1 49 

215 

2» 

VI3.II 

VMM 

■ ■ ; , . 

1/(7 95 

3» 

4 B 



in !■■■.,, 

il0C.(T4S2tt) 



17Q3A 
7701 

27015 

TU&H1B 

'«S-:5J2 

TWSJ716 

1716 

1711-1 

27B 

275H 

UW27W 

UU27&4-3 



^EPROHS- 

254it 1 1 «ij 

EDtohl [450m) 

IB24J |350fti| 5U0O24I 

HMfu! 1450m) 27 16 . 

40R4 |4UmiNU';2532 

B r *j c | I45&-JJ 

201&1 .!-;;-;, j. ; >-j ;■ 

Ifl'Ubd |45flm.l 

K*&* |]50mi 

4D4&J [450m 

lEJji |450*t r 

Bt^ij mSS 

mi/* |3Wm 



5V 



7451£| 
74SJB7 
.'4SJH 
74S347 
74S471 
745473 
7454 73 
74S4r4 
745475 
745471 
745S70 
745571 
745573 
745S73 
I7JS23 
B2S115 
175123 
135(26 

K5f» 
125 t!5 
UU751I0H 
DW751I1I 

:.ms •;■!:', 



-PRQMS- 



II 3Jsl PtWUT.5 i;tS3i- 



I34W 
ISflrJ 

31I-J 

5S2H 
24 5)3it 
24 Sijit 

24 1D74KI PT»U 
II 511.4 
11 ■::■'■ 



PROMO.C |43«i: 
PWUT5 (Kffi !. 
FF3HTS KQMM 

PKIU DC 4634l[ 
PWMTS. (DU^ L 57KSi 
PWUU.C 1*340' . 
-^"Tfi (TBPJiSM;. 
-rwuOC |63»j 
MlU T S (BOOB) 
DC 16352 1 



11 'CMH r^:ii ! s .iSJiy. 



H 



324 



IOC |27SlBi 
PWUT S-. 12TS15 
FKU T 5 i JF5-.9; 
Fi'.-;u : c 177570J 
PP»U7S (27S31I 



CM 

II 512x4 FfltHJOC I3IS121 

II 2045x4 FflC-Ul 5 (T6P14S41I 

34 i034*| PPfiUOC {4251BOI 

34 L03443 PPE441 5 [BHSJ1!, 

II 204E.4 PWHtCC it?£lB4| 

II 204*i4 PHWTS iHS'Ib; 

24 204ti4 PHfiO.C (tM]«! 

34 2U&1 PPCUT 5 [B2S19ii$ 

DATA ACQUISITION- 



KtD 




UjiK.M^DCC*^rtf1 *5VE»5V 


MCI4DOC.7 


11 


rta- fi/A Convert* ft>CW0-l.C!.'. 


■ . ■■ . 


II 


t-bi D/A CcmtJt4f I.DACMOBLCU i 


AOC0904 


n 


3 tiilA.'DC«nit/*i;L5B: 




it 


B-E-l D'*C«fvCli' ID 7|V. Un ) 


uaiu 


:t 


1 Hl4jDCOPV*-t4*[l-Ol UiA] 


Jtt-b-lOtSJ. 40 


JMBAUOU^TITITIIOII 



7 11 
4 BB 
.■■ *■] 
7 95 

3 45 



B25 — D Submlnliture (mettt RS^32| I Solder EyelelfWiit Wmp Edge Card 



.» Ktpl. 

OB25P 2SF>inPluj|MMIjaS!3!l 2 <9 ! M "" 1 '» ••'•InM 

DB2SS S5PmS«k.l tMHIS BSmi 3,!S J',;™ "JS !» wita£Li ;» 

11 np»biiw«n«^s *n Mtl-1 »m» in wv*»uf L»rt.j m 

1. nni 14*11*1* SKk.l i» .mi MrlM 1» HnvtjfUnl. in 

SS.*"..- tS „„.. HFCM.1,1 CorWCIOfS 



imWji 



ACCQ5!>Ones 

MM4l*rOE-«SrwtC 
ri#Ml*i DA 1314M«1[ 

M«4Hf(l*i5S*.r-- -■ 



IC SOCKETS 

For Socksl Raqutrod, Se« Column AKor The IC Part No. 



f 



LOW 



PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 
n im ihmh LEVEL 113 i-i to-n i».hi 



l* :-M- 33 .30 71 

21 Ik U .44) -3T .V 

JtT-LP 41 17 JI 

4>? [ ?, LP At 4 : .43 

— SahhrlaU SUtMiird Tin I Q?ld A.lag A.vatljbt» - 



21 M H 



$10.00 Minimum Ordflr — U.S. Fundu Orly 
California Residents Add GVi% Salos Tax 
Postage — Add 5*4 ptut .51.50 Iniurance 
Svtid S.A.S.E. 1*07 Manttity SiJos Fly«r7 




JI 
■dlJ*.i:M?»4J 



Spec Sfiest a — 30c each 
Send 51.00 Poalioe for your 
FREE 1983 JAMECQ CATALOG 
Pdc#a Subject lo Change 



... r,t, s » umlt ^ ■ 



t355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE OflDEBS WELCOME - (41S) $92-8097 



%wmmwt 



HftU* 



7043IP1 

TOUEV/mr 

7100CPL 

7100TV7KI1* 

M07CH 

7107EV/K4* 

7116CPL 

7201 IUS 
P105JPO 

mm ' - 
reoacjff 

T^0«IVl■KIl , 

7207JUPQ 

7207«Vr , «1' 

72C*1Pt 

7l«IPA 

77IS1PG 

J215EV/CP*' 

72I6MI 

■I'tCJ 

72160*1 

D2I7U1 

7217*121 

7234IPL 

7776AIJL 

722iAET/IH- 

7140yf 

7742LJA 

7250UE 

77MUE 

7455HPJ1 

75WW 

FBI IK^ 

7I17KFA 

rinicM 

7531 KPt 

rtwiccfti 

TiM-JCCFO 

nncni 

H3KCFO 



CUOSfrteiWftTlnw 
StopwHu cr»o, XlL 
J't OcjEA/OaCtlEKMI 
<C . C«ml B«ni r>ipu> 

1 - I\J I A, I L tC" C> .-.« ; 

EC, Ovbji larrf . Bijo j 
3KD9CAV0LCOD4 HLD 
1* BgCA/OLiDfti HLD 
Lw EjrjfT ViA InKOf 
CU05>ltDS4pMK^ Trw 

tTaiimejicint xn 



7pm OintrtW op th . 



■4 Fr*Q Cwtihr tNp.ATL 

» S*VMD*t4d*jCwn»r 

I Ctxt brvilv 

U 4Fu^: CtfOSii^w^nCifT 

24 4 rune. Skvwdch Dili?, XTL 

tl logflllnn C*vw*C A 

» l&v-Fne CeunkvCjl 

» Bt>?tr^j Cvtu-SC 

II 4t>04llDUa'D«flCeu"**-tA 
a 4Bo11{DUp,'DM&«ttC.C 
4ff ir:D4^0a}HllsC«iiHwEAi 

It) J &4r; lHUi C*i*i* 

40 5 Fgrwlkin CtVflfr Chip, J7l 

II CUOSImPteo TimtHCaiirUr 

B CwtMl>wm'*r2«f«TW* 

tl CU05 BCD Piwj Ttnw^Ceurtr 

IB ChUSBCDPfaj IkMrr'C&irttf 

I cy05 5o6Tlw 



CWSOpArmplj 

OlOSOia :■;. *•?•■;>.■?- 

CUaST'.OoJLTdCnmff 

CU050«n0o.iU^tEmfl 

WliaiCBnT- J -- 

WlrtlOfTlGi 



14 5b 
lt«5 
t» 
34 95 
II H 
29» 
II B 
15b 

xn 

13. 14 

14,15 
4» 
795 
515 



14 Vc-P.-i.' ^sily 



bUM | 73 
bU T 3tt 
5UV 3« 



3S5 
355 
19 95 
350 
£.H 
215 



H] 



74COO 

ucai 

74C04 
74D6 

74C10 
74C14 
74C» 
74C3B 
74C32 
74C42 
74C4I 
74C73 
74C74 
74CI3 
74CH 
7-tCH 
74DH 
7*C?3 



^*CS^t4^^^1 
74C.107 14 » 

74C141 It 2 4S 

.f*C 1 H 14 3 49 



74C157 
74C100 
74Clfit 
74D1E2 
74C1B& 
74C1B4 
74CI73. 
74C174 
74C175 
74C1B1 
74C193 
14C10S 



74t72l 
74C740 
74X244 
74C373 

74£374 
74C901 
74C903 
74t«C 
74C1I11 
74C012 
74C91& 
74C917 
74CS22 
74C923 
74L7925 
74C020 
*X9i 



H.HB 



• 95 

4 4B 
495 



Z'cr 74HC High Speed CMOS 



74HCM 

74HC02 
■74HCLHH 

74HDOI 

7AHC10 

74HC70 

74HC77 

74HCT4 

74HC79 

74HCSB 

74HC1O0 
' 74.HCL34 n <.< 



74HC1M 

74MCi« 11 l 49 

74HC147 II I 19 

74HC1.51 1| l 19 

74MC157 11 1 19 

74HC1BO IB 1 T9 

74HC10I 1B 1 7? 

74HC164 14 1.75 

74NC174 II - ;]■ 

74HC175 It 1 34 

74HC342 14 3 Tl 



74HC243 

r«Hcai 

74««M 

■■4.-:r!o 

F4m;iJ1 

74.i«C374 
F4"^'.:; 
?4h:h4 
74MC4071 14 
74liC4b3l II 215 
F1"I4L-.3 1| 4» 



14 2 79 



1H 

3S5 

3J5 
369 



'Programmable Array Logic (PALS) 



PALtOKI a rxuilO-lr^EAN^OIIlJW^irfM-fliiOiilWilj 

PAL 1 Ji'S a Mix 1 2' Inpul AH& OP QjH Arrjy |H^i On 'pull 

PAL14H4 9 Quia14-lr-^i*JrC-DBCiltAi-jv|K f J»iCi # :pM!:! 

PAL10LB a few 10 -input AMOOA ■ ln-,irt 5lH *rri- r ilsw OiilOul | 

PAL12LB a KDlll-llWU4jUe-HHfTrtr1Ul4A^^i;Lr)«0uqiul'| 

PAL 1444 a OuM 1 4-|n(w1 MO-Ofl t-r^td SjIi -Vra^ He* OblmiE, 

PA11U.B a DettflC-ortpufAND-SB IfrrtT.GJlt Arlij |Lrni Ouip-ll 

PAL 14U a OtU> 16- input itfttw? AhO OR Citt Anf 

PALItW a H&IE-lflpt-.Pjj.ilifANO-ORillj^rri, 

■*ALitA4 a Ch^iB lrc^!WcrtbKi^l>4jH.jM*iTir 



. mti ni7HK*itip< 


j iLencp ■ 


n 


T1072CP I 


139 


TL074CN 14 
TLWCP 1 


1.05 
59 


TLDtXP 1 


1 19 


TLOVCN 14 


195 


LM301LVf 1 


3b 


LU303H 


1.95 


LM304H 


103 


LU305H 

LM307TJM: 1 


03 

.43 


LU-»St1 1 


09 


LU30IK 


125 


LU310Or 1 


1 75 


iMjnm • 

LM313H 


09 

740 


tWJITI 


1 19 


LM317K 


3 9b 


.MliiL'i t 


19b 


.MV..V, 14 

LM3J30JC9 


193 
1 35 


LU130C-13 


135 




1 35 


UBCBT4 


to 


LM330T-tl 


« 


IU330T-15 


» 


LMJ?3H. 


bOb 


LI4334N 14 


50 


LMM.n 


1 05 


LU33IK 


6.95 


LM339M 14 


'.'; 


LM340K-5 


135 


LM340K.12 


1.35 



.« |IT(fi 



»l 



LLU4M-1 




1 3b 


LW7NN 


14 


41 


LUJ4D7-5 




79 


LM7ID4F 


14 


M 


LU340T-II 




.79 


LU7lkH 


14 


,■1 


LU34DT-E! 




79 


LM723K 


14 


frt 


LU34AM 


14 


,99 


LU733N 


14 


i DO 


L4UHK 




495 


LU739M 


14 


i H 


LF35M 


1 


1 10 


LU741CH 


I 


35 


LF3^J( 


* 


1 10 


LM747N 


11 


M 


LW370N 


H 


4.49 


LU74IN 


4 


H 


LMJ73H 


:4 


195 


LM131EN 


14 


14f 


LU377N 


14 


195 


LM1450OI 


1 


M 


LUJIW 


14 


m 


LMHIVj 


14 


(i 


LU3I1N 


H 


1 71 


LMHIW 


11 


E3 


LMII2H 


14 


1 in 


LM1406M 


14 


IJH 


LU304N 


14 


1 79 


LMlOOBhl 


IF 


■ H 


LUSB6N3 


I 


« 


LM1USH 


11 


M3 


TL404C4 


ift 


295 


LMl*a*H 


11 




TL495CP 


1 


I 10 


LU2002T 




1.41 


ME910A 


H 


405 


iU31»N 


tl 


IJH 


NE5H* 


14 


295 


LM»00»l 


II 


■•■? 


NE531V 


I 


7 9b 


LU3405C1I 


1 


■ ■> 


HESKn 




105 


umm 


1 


II 


N6540H 




405 


IU3914N 


If 


)4| 


NE544II 


14 


295 


LU3915J1 






N£350A 


141 


too 


lUJUW 


11 


14". 


KEH3V 


4 


35 


HC413*K 


14 


■ B 


lyssot 


14 


« 


0C41S1MB 


1 


--.* 


NE564N 


II 


105 


oanii 


14 


B.H 


.U';5',1 


14 


110 


,M , i.:.:y. 




I H 


LU56KN 


I 


145 


IU 13600*1 


ii. 


I 11 


lUKPV 


i 


B9 


h.;h[ AVJUUUi 


r 



CAPACITOR CORNER 



V*lu« 
IDJ3T 
22 pf 

47 pr 

ipgpf 

220 pt 

4'iri 
MINI. 
AxSil 

.47.F50W 

l.OrtftV 

3.3/50V 
4.7/2SV 

10/35V 
W>^50V 
2t^SV 
22V50V 
4J/25V 

iT/aav 
i»iov 

220/2SV 
2M/50V 
^70/:5v 
3000/ LG V 

2100/ 16 V 



50 VOLT Ct. RAM EC DISC CAPACITORS 



\A 10^9 rtU- 



1-9 10-M lo** 



.01 ,06 



-OS .05 



.01 .06 .06 ' .DOCllF 

M M ,06 -91UF 

M JDfi .05 ,022*«F .09 .07 ,00 

.01 .CO .05 ,047tiF ,00 ,07 .00 

.«.».»■ .litF ,10 .U L 10 
ALUMINUM ELECTROLYTIC CAPACITORS 

l-W 100-499 U0+ R-kdiil L-M 100-499 500* 



,11 



-10 



JI JS ,11 



J3/25V 

,47/50V 

ljd/iiv 

LO/25W 

kOyoav 

4.7/HV 
4,7/SV 

4.7y5av 

L0/15V 
I0/36V 

loysov 

4T/50V 
3O0/1IV 
1O0/25V 
lOO/WV 
720/IIV 
470 /?SV 



.15 .13 



,35 .21 r 19 



112 



CIRCLE 47 ON FREE INFORMATION CARD 



r 2708,2716,2732 & 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 

3K TO 64K EPROMS — 24 AND 2B PIN PACKAGES 

$»H ContilniKl — niqirip*! Ha UdllEmal Syilami (of Oponlbn 




HIH4 tMHh ■ [H«u Won, 



kit. 115YK, MMi, ^ m rtww cHSHtidH * bdHn: E4Hf- i ittil w li l . 

itk ill UMtl i/MBM Mdy kaaa iiM ftotu > Hik. 1B-i>l'L I 1ST- i 
lVN*Wl,;S*fe[. 



JE554-A EPROM Proflrtmrwr $995.00 

>■:'.:■-■: :■: 1 ^/t' ';.!,,.;:;, :M"[A M>jJc 

JE6G5 - REs>j2C INTERFACE OPTION - rtoJHHASUC m*K*ti 
C#jOfiP>«*»PirtllwmpiJtH*«f«b3l^JE«*lPAW 5Mi#l tflirlrl nrittlA n 

Msc w^t^jm i* nit so* u*w i i*f* n cw»>ji*r fcud .«-.• «w wwu 

Lj:i I t-t| ■ <*M «ffi lUg twlf I Qtf-W mf, t* UwttC Id MR* csrSm'tafl 

JE664'ARSmtc»iPri( ■■■jEMSDp»i $1 195.00 

JamrtM and TuM linrtuaw JM16A rtrtjn r 

EPR0H JUMPER MODULES — tp-« jaws jdmkr uodull lp*™* 

r r Hoju'i 11 j ■be-hi Modi, i iii. on-wli Jtttt tor pnear momnnHig nSm li 
in* [.PflC-M fi tOrt^m EHWM IKiJI can.lKtwyi Fry lrul piiDciiW fPHOM 
Pari 

Hq. E.PBOM EWHQU HAHUFACTUFLEfl PHICE 

t'4 H 
JMHM lM(j.TUS?3it iiw U&topu MihfcU' hEC 1» tH » 

*14JflJ 
fHJS 
IMJfi 

114 » 



D1MWB1I 

IMSKJl 
IIS 

MCMUW 

kuhiuw 

IMSJSt": 



AMD Us«vki ■ii"«r4i mn fi 

IHW U«crpu MworiiJ.hJEC-ri 
Uatnb TI | +5-12. h iai 

*U0 Fijjitw N€C.M.i*(.i irj* 

MUltL* 



mV'L«wvv>1V'> 



n"U5W"W*l-M"H 



^ Ui**"W». 1^."H 



CONSUMER PRODUCTS 



SECURITY ALARM SYSTEMS 
Home Alarm System 

* Snl :rvsu lil.Dfi • Priiiiuhrt */MdM(t«ll 
J-flflfl iWf — no «t TK * Irrttint * 10 UC 
SfJWJ Wjriainn Byilfrn * ALjin :pEvr wci win 

| dft*4.iS«r tWIlKIl' Or*DVldlEli"y ric-v^MirKN 
md i in* (Kmif utisuittfiLm id Dtnu) » Loud 
*j3*lo |l»*m iSOdai ♦ WrfM «n luiJi 

* 5n1tm (VnpVl */1Wi Oftrtl Ui'fl-n ».1h 

buil in hrtfl md last h/lton i nu^ntt'i wjcL 

icll £ ccnnaelifia aWti *Jt »nW* itllEfJ 




ST-05 h»-a— ifn- 



S59.95 




Door Security System 

* Dwh: cist jjifff- • i-mm v Matond oiujt 
TIlEpn ■ ALpm- *;lfijlwj M floor tt AC*n*d 

* Clfl M Hi Jfit.-filK! by ffRl'-n^ «i-i?njl iVlt 
■• Hun* Of* w bJturjr |i« iki I * SjsWm in- 



S29.95 



ES-07 i 




Aiti-Theil Auto Alarm System 

* Xrikfa horn it *?hvalM whw eoai & trutn: n 
UjMnpi" *J«mswnJjnjr Irr-n - unlMtEtfM 
m bv Mem XS9I udt * Wn .swlima #* iM 
»X'>-«Jl* ilir^i - CKHitlCt t«-<f ♦ UltlBnJj 
P fltiMi penrtr « SyiUfri WflpWf W0f* &Htt- 

tga (Cfilrtf UNt CM ptri^ril U4M UybWi"*. t 

n't i' anvxi en udif* hy i £ nlrmc iind 

DM 1M lu IE I 




CA-06 ibriitt»if< 



S59.95 



DIGITAL QUARTZ TIME PEN 



■ 5-FawlJwi Kh«i. M"¥l«. JKfefli. 
' ty*- d«lti * Biltiry m:is-JiS ■ ysi* s 

MUM l»" < l ' "l 
77ILK tlKk/WriTrta 

77ISG iiik#T< nwr^atw Trii 
771 LR iw/Wktlrk- 



Jut *l 



S9.95 eich 

S*.ttHEh 

S995a3ch 




isr-ont 



STICK-ON 
CLOCK 

5-Function LCD 
Quartz Digital 

FkutPH CitM ' I«hI ttrcw. ki;- 
tu1 birkfiHKd.j* !l:i 
DOT* IbcWfT-ADil 
S4.95eachDr2/Sa.95 



Stereo 
Cassette Player 

with FM Sttrto Tuner Pack 

• Lightweigh) H&adphon«e 

• Cr02/Molal/NofmBl 
Tape Selector 

• Antl'ftoLIIng Mechanism 

FEATURES: * BIim cuTyiii; en*, ah&uicHir urip. ball ■trap. 
(ighttnlglH h*idBhortW, FU i'.l'ec lunv psct & 'ni.Ergc[ltift manual 
a Talkllna < T-ona ta-lactot * CrOJ/ M#LairHc*mai tapa HtKler * LED 
oowalpon ifldicalof *BuMt-m micropha<i* * SlapJagacl. play, 
nwiindirivi** l»l l=-r*mrd'E^a. Uppi'rj'jip aeiec!^; functions * Vbl 
:cmrii ■ Exi a&*or input Jack * Haadpftona mck * Aulc aicp 
Pn-ci'.ar-pir lahula oil playvi thin tap* ifldij * *nii miiir-j 
in»ch|nliim (pr^rtnO a.DUrHi 1 from quisling wtUI #alMng |c^c,lfig 
Tit] ■ WaiQhL t3 ox. * RaquuraK 4 AA buttarlei (noi incrudidl * £u«: 




S'L I 



1. 1,-1 



Model TWF-802 . . . 

AM3^ AA Alkaline Batlvrifls 



. S69.95 
. . . 4/$3.95 



UTIC 

Mini Stereo 
AM/FM 
Receiver 

WITH HEADPHONES 
For J ocj,jtr», ■;■)■( hi I i . 
SiHui i SpcH Evtnila 

FEATURES: LifjhlwalgM: Haaa phorsas.. LarLTinfi-l &i linca control Full 
ridahiy ilarao Bound Adflitiwal pFact i«l| carrying un sjvh 
mculdar strap Bah clip jnar-da fro*) Qpuraiaa en 3 AA eail fiauarndt 
|nd mcl •HBCfelDA] Compaei 1U* Jii'fl'H i *■ 7-3 r L s 1 'D WLfioz, 

Model 2830 $29.95 

AM3-3 AAAIkilino Bmlteriss 3/S2.95 




V 



KEYBOARDS — POWER SUPPLIES 



MICRO SWITCH 59-KET KEYBOARD 

DttJ trt> talMrt, [««**i BhtML- l-H FyaH !W D*C , J^ittM^: rial EBfd, »-pk E*«i 

cm cwii fB in Ci wiim p/h* c n m . Ew ■■» i« mm* n jacif w*t 

Part No. WB69SD1 ?-? [Rto Into- OU-ZO Eiwtonjrt) S1&.35 Bich 

MICRO SWITCH tS-KEI KEYBOARD 

villi lit ■ifiitana' n Ha Haa Cart Ci iant aa. Ikfatr VatHa + BTK KM Ktrtatnl 

n OWI B IT MCktBiJ Key hii Iv ■Curiit aaf mm* afwuiBMj lindaat 

Part Ho, BSSPio-l SZ&.95iach 

MICRO SWITCH &8-KEY KEYBOAfiD jPARALLEL) 

aaB EUfi Kwtatrt awa 1 Ib ■ CWWa 1W Ti i ti il <nf*r y*ui: *S», -TH, lw. aai | . Hie 

Crtwt — 1D-Na uaa Cart C m a cmi . fa n lame tarhrtrf. V m Iwi r^edK CM 

PirtHo, BBSD2Z [RlilntiDTEZOErieJaniri) . . SSg^Seich 

POWER S U PPLY - 5 VD C Q T AM P REGU LATED ■..-..,-.:■ 1t*h 

Wput -*3irK & 1M**. +-»TKi "f tiffi ul»AC UK;. Miaaa iBbKh./Un] ui.MaJM>| 
cm Illml bbUtniMWI Ift-lriT-Biizii-M.HI. 3 Hi CayiMvtM 

PlrtN&PS51t94 S19.95 HCh 

POWE R $ OPPLY + 5V DC <sar 1 A H P H EG LATE □ s >.-. «n. -. :,-. < , 

DrikiH ■*HniCCt lump, *H-*JVDClJi Jl6D-nfff lail.MVftf uwl ]<?' Sl"P lnpvf liavju: 

PartMti,PS4D7D . ■■■■■■■ - ,I?I.35mcIi 

POWER SUPPLY +5VI}0^3AMPREGULATEu nniwi 

uwi tmAC. "-<*««.' . MpiK awe AjarmWi j a n. ircc » n *■*. * Hj ihiii m 

mm MM, lk»aj a Nph. iNur in. sKVf-i - ? i— iw Ma mUm. UL neagwlni. iUi 1 TI* 
Ifj"! i l-Tynl'-JI - art. 1 fa. Dma ikaat ■Hhrtaa'. 

Pirt No. QPS-1 IZ9.35iich 

MULTf-VOLTAGE POWEfl SUPPLY + 5> + 1^-1ZVt»C REGULATED 

bnwi- HH-mvAC. ^tiHi/Hj.jjmju:. tMim. cmm. ♦kdc a? mpt Ad).. svec o 

»** F-Hri. * i!V0C C 1 >»p Ari) . -11V 2 !•> iS Wnkifi antKi-M Slii Uft'l ■ 
4-7 '•■"*( JVC M£iih«f OcWW 

Pifl ha. RA0250 t39.85HGti 

POWER SUPPLY +5V0C @ 7.5 AMP, 12VDC (fj. 1.5 AMP SWITCHING 

lrp*t 1 1 SfAC. 54-KH1I ff J I ■ p/IWftf At, MM t f> U HI. Fli «*. ^itMr mppf MtKt twt- 

[Hi |1 l-S/fMVK] MM. sMUec 7 BMP. INK O 1,1 an. 1 R. U. t«* cari. ll^'Wi 
IJ'i Ci I 1 , H Wl. IKd 

faFtNiPSMvo m9SMcn 

PDWcR J.lll'F'Lr i-Chinne 1 ) Swdtohinrj Power Supply 
MkrkFrKaittr. BuM-canpirtfr. jHta*4L im4kjI tqaipnwH i«i fttt« e#nu»j pkpikjtJKM In- 
«|- »-l JDVAC IMtDHz. OuItuI *5VDC Q U, -1YD-C & Id; *12YDC fl U, -IJITK # 1A 
IfMiK.. i4 Zh Wesaj-Jftii* p-p Lk^tti ' *1H,*frt«m*pn**rtai . **]: H ■*■ «■ 
5.1 1 IPS D-3/I-L > l-7.f S-W i M j/ii-M Wl Itt Bil 

Part He. FCS-EOA* £69,35 Hth 

POWER SUPPLY AdlBlllbto Swltchlnfl 4-24VDC la S Ampi 

Ml i-irtoc : ivoc <j u, ivoc a * «. woe o j.ia. 1 jvk q : :*, i iyk a 1 .m , h«k 

■ HtmHUH PniH(tt«. inrm- tiiMC M/WMt Urn mbfltn «t«- Mail 1 . 1 n*l i 
i.n-w j i.htT. w. 3 is Hi. 

JE224KK , J79.95iath 

JE224A AttawMad UtlM S39.95 HCh 

Regulated Power Supplies 

Soreneon's open con&iruciicn (SOO power supplies are $oH&$.- 
r&gulat&d aol Instate systems, designed to provide reg. DC 
voltages al 6 levels [2-2$ v^range). The-te unlls are opem-lrnmed 
on sturdy black anodlz«d aluminum Tor excellent mounting, 

riHTUtlSJ- TiS/«r4/J«v« nput 9 »'«Hr. 1«p lUpph; l.SnVvi. S«V r* ihiIw. M- 
Mbbbi Aaiaat tml. VBtap ■ajntMBl ehH. Al iraiaifln at laKfluUtai ikfaW vM hM, 

HnHU.C.r hi. i If.'ni r-:-:-'.n- t :n1i:it lEirtiE f. ' " 



5 1 ^" Mini- Floppy Disc Drive 

ffft TRS-W UO&6L I (Indutbrr SlBnd»r<g 



■^sr^ 



Faaiurai ai^jla or tfpub'p dantHy. Pei l- di r-5. 
m«Ja FM BlhOlB MFM, dOubla doniKf 
Powar *ti3VOC l*0.BV> te ampt m**.. 
■5VTJC |^02Sn OS ainp« rr.pi Unit bb oc 
",u'c: a' i* J ^ii!C*inc{'nC'l i*i*, pOw#f lupply 
Of cablaa). SO^aga da Li book incluiiJ 
Waigni 3V, p*uftJi. Sua: S*a"W * rD x 

ittp*,. U"n*rfOi« H rt(ri ^ 

FO200 S179.95 

S3ngla-tWad. 4Q Ijktki, 2SDK bytaa ti.paclly 

FD2E0 S1&9.95 

Coubk-kkJ«t, JS lucki, 4'»K byla. c»p» C My 



EXPAND YOUR TRS-BO 





m 



BUG BOX™ — 30 indr»idu*l compprimansa 
1 Stores M 8- pin M 3Q 1 4- or id-pin Dl P» ■ Heavy du- 
ly injKiicjn mnWM elastic -CL*ar pl4itic covar 
>l<rJ« 1 IqOh ■ Cvro* tnarkad irJnumbafi 1-30 
■ Ccnparlfrwit ma. 1* ■ 3.75* n ,5" daep » Bar 
nitiS'i U' 1 5" -WHg"I: : J"5 c:. 

BUG BOX™ 
Pima Bpidh eotaf »di .S: niuc iRi p^. .'.Vi 
While. (YJ Y»ilcw 
Pari Hfl JCokr CwK QtT PfllCE 



BUG BOX™ 

STORAGE 

SYSTEMS 

HUG CAQE^IBQC-ODI- | wllh Bug Boabi 



IAS 



10 



BUG CAGE™ — tz locitioriB itprs Bug Dqe«. 
Brc Bug Eti-itaa or D-ui; Tra^ri * Modulmr and m- 
lBM0ck.ing ■ Haaw duly n.tciian maM&d (Ha&tic 
* Ead 1 - cage hn.3. 5 S-Hpon lac^nans * 2 caCon pot 
pkg ■ Cage Alio. 5-lm' x S' x S-7rB* •* CqIoo 
availub'c — nlgaan ipeti'r cc-ior c&de: IB| Bitin. t.R| 
»'M ''."'1 vi.i.ii;-. 1T1 renew 
PartHaJColofCflaa Pnca 



aac«M »2Cta*»(ftec •■! SMI-SS/phg. 



BUG TRAYTM _ sLorrt in Bua Ca-ga * Mwdad 
plHlJC - TtHTia styl w. Opan ( 1 ti>™? '-• 1 mar- 1 3 05 _ x 
ii'% .6"}. Vorl leal 1.5 comparHntnlB J ' jH.6 * ». Si. 
and Kuiiior-iil (fl compiUnanU *' v. 3.45 J x .Bn 
* ISfral Idr LPPla, nard#afr cOmp&RBrvtt, BlC. * Tiiy 
bub; JSS'x SM'x ,*' ■ BI*Ck cfilo* &nly 
PART NO. DESCRIPTION PRICE 



BTH-0&1 HnfliDniaiaugTray Si.flS 

Dtv-W! Vartlcal Bug Tray 1 55 

B-TO-Wt 0|wiB(wTn V 1.1.5 

[IT >■.■;>: -3 ! dl nchflug7rayi.il . 4.H. 



LSI: BIG BUG BOX™ — OaalortKf 10 atara 
uj<rge ICj, neiinofi, Caouitoia and Dlodea * Divl'J- 
ad 1 r ! £. 1 r- i-t-o CQm pail n' c - Is rr r 3 sur ng t ' I 1 . '.-f, " I 
'<' dBBp ■ TIiim ^erticjii ind |hm hDnj-pnlal 
d-viSeri incLudK* >HBB*y duly miacilon rrncldMl 
a laitic * Bok ic»: 4.9 ' x»" K JT« w*igrT1: f .75 ex 

LSI BIG BUG BOX™ 

p Ibssb tcaijilj, cole* coda: |fl] Biua, iR> Had, [Wl 

Whlla r (Y)TBlleM 

PART HQ-JCQLQB COPE Q7T PftiCE 



ILX-Mi.' 
DLK-310-i; 



BACK PACK™— £a' a:!-. = i-vc!3iE'i'c-:i-c 
b«ck or ICa ' SMwi bx«o1 inlBrnal Iodic in rvlalnon 
Id it am* * 532 labali In aach paekaea iincludinc 
iTYtial eiifk. labgiai * Each eickaga lor B, 14, Hi 
£4, -i] and 40-pln ICv 9 C-amt>3 pacfcjga include* 
1.050 iBbatB tor T7L and CMOS 1C5 
' Micro4>roceaBor packaea eonmnt 744 ratmis- 
Pari Ho- P«jacrlptlp«t Prica 



BPTC12 TT1. 

KPC013 CMOS 

rjpw C'2 Cemln 
npuau 



JUMPER AND CABLE ASSEMBLIES 



STANDARD DIP JUMPERS 

"iml <i id* i™filr dp r>Vai wirt h-nv* 



P HI V r«D*ll*S dlKDru 


; . ; -:'l - : Hi i,i" l 


























cuif.1 K*ra '] 
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tunj I IXnttK 






J*- 




(ulll . U41U.H 




■■»>« 


M 




■E*'.* 1 11 ' t-.i\-,i •; 






11 


1 H 


wmu ii*i»fi 






M' 


3.11 


eita 1 14 txiuji 


:■ 


?* M- 


M 


Ml 



Cult) M4MfM 

OJIB1 l» Willi 17 

ojiijtt idiun 

PJll-lll 1HU4M 

eu»i 'M 1 ;: - : 

Dm! IKIllX 

PJM 1 134 lU M 

CUTllJ* ITIIH'I 

ami it IhiMJt 




Kil comes canplflte with 8 each MM5290 (UP04W4H&) tBK 
uVnamlc RAM [*ns] ind iocijmenEaihw lor convflrslon 

TRS-16K? "15IH1J St4.95 

TRS-16K3 *2D0rn S12.95 

TR8-KK4 "ZSGiii #10.95 



IRS- SO Color 32K or 64K Ccnversion Kit 



KH comes cflmpl^e wilh 8 «a, 4164-2 (200ns), 64K Dyn, FtAMs 
& conversion documantatlwii, Converts tr£-B0 color computers 
FrOfn 4K-32K Memory Or T6K-64K Memory. 
THS'HKZ iim^.i S54.95 



S10.0G Minimum Order — U.S. Fund* Only 
CalLTomla Residents Add 6Vi% Salos Tax 
Postage — Add 5% plus St. 50 Insuranco 
Svnd S.A.S.E. tor MonEMy Sales ftyvri 



Spec Sheets — 30c each 
Send St. 00 Postage for your 
FREE T3B3 JAMECO CATALOG 
Prices Subject to Change 




|.|...ik.a^. r ... 1 

lameco 




^jwVu 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHOrVe ORDERS WELCOME — (475J 592Q097 



Universal 




Computer Keyboard Enclosure 

"DTE' ' Shnt gatk-Tce £neum 



**■ eHpawitJOCBH T4p/g« am* ceo - 
r IfBdi j<un *Wn» Iwt iffilw fwd Irt 
c*r 1 1? bttl part MnaiBft tiar Fcaffi M Bfln 
mM kp t barlow eante lar csown ««o«r«T 
DTE-20 Pantl *r!din M ' $34 r 0S 



D 



Sprite-style Fan 

■ 36clm free- air delivery j^wvn 

• 3.125" sq. x 1.665" deolh t*t§^\} 

• 10 yrs. cent, duty at 20*C %fi*m*> 

• 115V 5D/60Hr nvvy^ 

• Far Apple user? 

PWS2107U^TtiU -S S.95*a. 
PWS2H37FHM, $14.95 ea. 



^ 



Muffin-style Fan 

* 1D5ctm f)ee air delivery $££2? 

• 4.66" sq. K 1 .50" depth. SfSH 

* 10 yrs. conl. duty al 20 "C »t^vv 

■ Impedance protected, amblents Ed 70 'C 

• 115V 50j«OHz 14W Wt. 17 OI. 

MU2A1-U 2S£iL. »9.9S »a. 

■MU2A-1N n-... ... . ..S14.95«. 



JOYSTICKS 




B Unur 
,3^frr Pet; 



*"«atir 



. 15 :s 



. 150K Ulnar 
Taper Pgb 



J4.55 



J^iK <Plclurwt| 



JUC-so * 01< t z l VMM Con- 
'■"» trtltl) In Can . . 



UV-EPROM Eraser 



| B Chins — S1 Hinulas ] 



^^ 



^ 



|" 1 Chip- 37Mlnulee| 



£nm 2TM, ma, 3731, 1714, 2SH. 2U1, 3U4. Erin; up la I chlpc 

wlpwn Si mlnulBill chip In 37 mlmitta), Htin1iin« e±«iiuni aipeauta 
dltUiaca oE on* i.i«;h. Sfhfclal cowhKlhra roan* linar allmhnalai alallc 
build- up. BxrlLtliL kklaiy lc*k lo pravanl UV unwm, Compacl — only 
a.OD" X XTO" s 2.60" CemfrfBtB wLth holding Hay for it chip*. 

UVS-11 EL Replacement Bulb «16.95 



DE-4 



UV-EPROM Eraser 



s 79.95 



^ej| Wall Transformers 
-^/•■F AC and DC Types 

PirtHfc Infat Oulpjt ?ric 

AC ?50(.be..t 11Tvr«Hi IZVACZSOmA . V) Si 

AC SOO 11TVW>Hl 1IVACHMmA H-.K 

AC100Q 117VJC4HI t^VACB.mp SSJf 

ACSOK UTVlWHl fliVACZ.i.mp . OM 

OC »00 1MVr»Mi JVOC«Q*nA SI J* 

0C«I3 1ZOVt»H7 fl.a.l2VDCSMmA H.K 

OCS490 1irvr»H: J.SVOCjrSnA sut 

oc*» i»vr«0H. fvocsoamA sits 

1»V«0HC SiVDCSfMfnA . .(US 

iirvr«Hi ^VACiw^A ta.a 

tSs 5 -' 8* Floppy Disk Drive 
• Sing I o-Sided 
Pi- • 77 Tracks 
■aaVtatTu. * <0O'««>K By*' 
Cspaclly 
jf^JJT » Indmliy Stand I rd 

Thfl FDDICOa a' Ftoppy Dt.t Drl.. |lndu»1>Y Sl.^l.ndl IWItJrt* 
S.nglfl fcr ddubl* den»i1y fl.iording mod«' FU ung... MJ=M dOvtl. 
dinjity Tran.r.r rata: 2MK OKaraK. iingi. d.n.lir. KMK blli.'.K 
flout', flan.ity. Tha FDdlooa ,| aaugnad Lo *ot> with ih. .inc>a 
lMtad ion .«t6i*cl JBM Di^bim 1. 0. *i. SLik ca-l^'dsc mko- 
M<,c,«j opakal ...ii.oi. Pvwr. ITSOaOVAC d> atMOKz, * 2.VDC 
4' 1 r amp. max.. -4-SYDC A ': ar-.pi ma.. Um1 ■» prclui*3 aLw.. 
(aoaa not liKlucta caia. powa, . jppl., of caolati. Si!* 1H "W K 1 4 "L 
.ao-H walgha 13 lb*. Inol 96-pfl, m.nu.t 

".rt N.. Prtoa 

FDD100-3 Buy 1 Tor $269.95 each 

FDD10O« BuyZlor J259.95each ; 

FDDIOO-B Buy 10 foi K4S.9S oacftV 
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Electronic 

Kits make 
great 

Christmas 
gifts! 

Available at stores nationwide. 
Call TOLL-FREE for the name gf the 

store nearest you. 
SEND OR CALL FOR YOUR FREE 

1983 HANDBOOK/CATALOG! 

SHOP EARLY! 



J Sptcf Wif Qun 
I MMll Diltctor 
5 Lafle Pro!* 

'- Burglar Alirm 
S Dtchiiah Mlktr 
) LCD PciiulLm k 
I Doubt* Otclllen I 
i SlrM Oiillllto.- 
f RUMt Birnktr 

1 Fhh Cillii 

) Shlmmr Ujlrti 

I Chrtitnui Tr*i 

! Oh Clunwi Cota Qrjjn 

( Auunulk Sinn 

S Fua in 

! 9-Vott P*nr Supply 

3 MoW-purpo** Powtr Supply 

I Celer Oryia KhHMl. T-eootral 

5 S-duftntl, ^antral Cattr Oroin 

] Unlit* SOTtM Ughl 

I I2-YOH CalOf Orflir. 

I T.V, Jtmmtr 

i ItwD Straw SUck 

] W h wu w ALirm 

> CwiMmUm LKk/Aiirm Cwtni 
i EhKiranle ThiiIi 
i rj Id.hu flHjiitu 

1 5-21 Vett HtgultlW F*n< Suppl 

i Bio, Swnd Portibl* Onjin 
? Fulhnn Molor SpMd Conlrol 

> Blgiul Slot kUehlM 
9 Dlgiul Diet 
] Mom Tutor 
: Wljlt DtglUI Clock 
i DhglUI llnj 
) U-voft, Z-*mp RtguliUd Powtr Supply 
! Mitttal Hon 

I Sound ArtfntKI Color Ortjin, 1-dwinol 

> Ayfso Amp/ltTtirconi 
! Ubrartu Tmnontor 
) Stta-KHHt Timing TofUr 



I Phiur Gun/ sound GmkiMT 
s Bliurf ci«± 

Call this toll-free number for your 
[FREE. 32 page, 1983 Handbook/ 
I Catalog and tor the name of the store 
| nearest you. 

Utah 1401-628-3627 

1-800-453-1708 

PPG Electronics Co., Inc. 

791 Red Rock Road 
St. George, Utah 84770 



Unit 

64K DYNAMIC RAMS Price 

4164 150ns 7.50 

4164 200ns 6,50 

16K RAMS 

4116 150ns 1.75 

4116 200ns 1.50 

STATIC RAMS 

2016P1 100ns 7.00 

2016P 150ns 6.00 

6116P-3 150ns 6.50 

6116LP-3 150ns 7.75 

2114LC-3 200ns 2.00 

2114LC-1 300ns 1.50 

EPROMS 

2716 450ns 3.75 

2716-1 350ns 6.00 

2732 450ns 5.75 

2732A-2 200ns 1 1 .00 

2764K 250ns 15.00 

2764-4 450 ns 13.00 

2764-3 300ns 14.00 

2532 450ns 6.50 

2564 450ns 13.00 



Z80A 
Z80A 
280A 
Z80A 
Z80A 
Z80A 
Z80A 
Z80A 
Z80A 



CPU 
CTC 
PIO 
DART 
DMA 
SI 0/0 
SI0/1 
SI 0/2 



8000 
8035 
8039 
8080 
8080-9 
8085 
8155 
8212 
8216 
8243 
8251A 
8255A-5 



Unit 

Price 

5.50 

5.50 

5.50 

15.00 

20.00 

20,00 

20.00 

20.00 



5.50 
6.00 



.00 

.00 

.00 

,00 

.50 

.50 

4,00 

4,00 

4.00 



• MINIMUM ORDER: S25.00 

• VISA & MASTERCARD 

ACCEPTED 



MONARCHY ENGINEERING, INC. 

380 SWIFT AVENUE, UNIT 21 PO BOX 5517 

SO SAN FRANCISCO, CA 94080 

(415) 873-3D55 



• PLEASE CALL FOR QUANTITY PRICING • PARTS 100% GUARANTEED * PROMPT DELIVERY 
' CALIFORNIA RESIDENTS ADD 6'A SALES TAX/SHIPPING CHARGE $3.00 UNDER 3 LBS. 




BAYONET 

Lamp SOCKETS 

50OCT c "5 BAtOIET 
?iSi LAMPS rSEE P-25 r 6. 
3£L0*1 SUPS i MO t it 
rlflL=, HAS V LONG *.*E 
.EAOS R-2SrS 

10/M" lOO/'IO. 



BAYONET 
/ 13V BULBS 

#P.H S£ IBIS llQub r-3V4 
LIST MICE IS 10/02 IB 

10/75' -.I 1 ... 100/* 6*° 



& 



DIP SOCKETS 
8™ 16* 

S-DKO 

14 p.* 18* 

VI+OO 

16 pm 20' 

S-IHH 

18 ». 25* 

S-KM 

24 p,h 38« 

5-2>i0O 

28pi«45*j 

s-2100 m 

40 pih 55* 




2-1/4" 8X1 SPEAKER 




ATUP.IL U'fiT Mrj |T 
QVAU Hi J!i, rtij •}/>" 
VICC COIL II 'DEA. 
FC D HLL" "0, HSjlC* 

• Hi m voice ♦po^px 

I DtEP 



S CS 



99* 



VHF/UHF 

CHANNEL A-l 

LtflOBAHD 

. Varactor 
{y 1 TUNER 

HI GAIN, BRAND 
EV, FOP UPGRADE OR 
CONVERT IB USE. 
F OUTPUT, USES + «■/ AHO + 24 V 
SUPPLV. T-II3S >T l/g IB 




BCD Thumbwheel 
SWITCH ffi„.HT 




0-9 

1-3124 

GOLD 
CONTACTS 
STO SIZE 
CAN BE 
STACKED 
■O AWV WIDTH 
Z-4-S WITH 




ST 
VIKINC 

tDLD ft 

UflCATED 

COkTACTS 



28/56 
EDGE Connector 

* COLO W# 3-LEVEL PINS * 
C-WSI IO/*9. I LS 

>« 100/' 80. 
1000/* 750. ""■■ 



■^h, 




J 6 VOLT 
J /5 AMP-HR 

"-' HECmmSEISLE 5EILE0 | 

iSflf BATTERY 



95 
WOW! 

NtHE 
KEIT, HIGH 
OUALITt 
CASES If 
1 FIMCIION 
OF TMEIB 

5 x 7 x 12" BWTH 
INSTRUMENT CASE 

L0C4L MFR NEEDS LfADfP 'SCDPtS 
GUT DOESN'T NEED THE CASES! 
SO. HE SELLS 'EM "0- US" THE 
FRONT PANELS ARE PMHCHfD f EUT 
REPLACES WrTH I SCAEYS E4CK 
HAS ElANANNA JACKS AND CCfTS 
WINOER TVO TONE iLUE COiUJI 
OREAT FOR HDMEDRE* PROJECTS 



PC TRANSFORMER 

jS^tv DUAL 13V 350 -* 



[50 



r*Fiio 

6 OE 



O 



l-3/B" X r 1/4" X j-l/4 






1 



Brand New 115 VAC 
8 Track TAPE DECK 

WITH PL1TMCK HDP 



X-49SO ~ 

6 95 



COMPLETE I 
1 rpriC" TRANi 
IPCRT 

QUALITY IUPLT |t WOTOAOLA Wl 
AUTD TUKH OK, END PF TAPE SEN'j 
San. AtfTD TMACK CHANaE, Mi VAQ ] 
PA^CITCn 1TART IVTOn, 1TEITEO M^fr I 
■CAS. AHO -12 VK r%AT BACK tLlC-l 
TftONiCS flntAT rOH H4NLMEW 
*mONE *niwtR£r>S. Honors, ETC 



5 i5 2 02 

CABLlHt 

Heav/ 

Duty 
1 Momentary 

10 Amp ROCKER 

SNAPS INTO $i>4' X l S/lf 

CLTTDUT SPEC! FT TOUfi 
CHOICE OF RfO, *»irE DB 
SLACK ROCKEH 



3 AG FUSES 

*"-OrOZ *T I K 

35 A 32 V 

MfB OT LITTLE FUSE 



. ^Ste. MARINE 

I Cp •"'"''' tossie s*iich | 



1*1,50 

IF9S 16 (HI 



&0OD FOR 
A FE* 

DOZEN AH PS J 



SIGNAL MATS 

TAPEStPTCH HQErEL CVP 
I &23 IS UL APPROVED 
| HEA5URES 6*1 23" 

OUTPUT 15 2 
Lpin MOLEX ( 



*T95 



50 t < 



PILOT 

LIGHTS 

14V OPIPATiONl 
[SNAP- IN DESIGN 
LOOKS &REAT 
"IN CAP OR 80AT 
FITS \fl % 1" HOLE | 
B H93 «tD 
9- 9" 5,,'JE 



ETCHANT 

| AMMONIUM PERSULFATEl 
I FAST B. !. il.'. TQ ust L unx| 
1/2 POUND TO A CA 
GF #ATEH ■ C: TQ I PINT! 
AHD F 'ti- THE «HITE 
CRVfTALl Mi'E A PLEAD 
aOLUTlOH THAT TUHHS 
8LUL KHEH (J-.L 0>F 
CoPP£fl 

H-1H8 r ■ ■ 



I Alt; CALCULATE 

Keyboards 

iXl U1TBIIV, 20 

■i-:. u-r-i'iM. 
TTPE.TflP (WAL~ 



$ l.951 % i-5Q 



OUISrDE USA SENDti FC-', CATALCKi 



F-0I0I »r I 02 

H-1/2A 250 V 

UFO ST BUSS 

EACH I 
TOUR 

CHOICE^ 



.10' 



_ .068rnfcP 
<gi 250 V 
^T\ Molded 
\\ CAP 
|e-iois\ At it r 

25/'l "'« 

250/* 8 
JO00/'3O' 



NAMON DBACK 

ELECTRONICS COHPAHY^ 

PO tOX I201S 
SARASOTA, FL. 3 51t« . 

| Prions Orders 813-953-2829 1 

CONTINENTAL US A0O *■ FD ION THE 
FINST IN 9 90* FOR EACH EKTFA LB 
WEST COAST ADO M.SO FON THE FIHST 
LB B SO< FOR EACH ADD TIOHAL LB 
*r kmt/Mt/M wrtiffi *-'J credit cms , 
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Lowest Prices 
Video and 
Electronic 

Components 



COAXIAL A/B SWITCHES 

Sdtct torn two input! KJ VCR or TV 

A-CS75/75 75 ohm inputs/75 otlm output $2.7 S ea 1DI$22.D0 
A-C$75r75P Prolesskmal version ol above S7.5B ea 10)560.011 
A-CS7MG0 ■ i ohm inputs/300 r, ■ i ir, oulpul SI.TSea 10:522.00 



REPLACEMENT TV GAME/COMPUTER SWITCH 

A-STVC ST0 flCA INPUTJ300 ohm 
outpui $2.50 ea 10.'S2G.00 



UHF/VHF/FM MATCHING TRANSFORMERS 

Cttlvtftt 75 ohm to 300 ohm input! 

A HT75-300 Indoor universal 6Sc ea 10 55.50 

A-HT75-3008 Outdoor with hoot 99 e ea 10/51, 



V 

1.00 ^» 



UHF/VHF/FM 

HYBRID SGHAL SPLITTERS 

Spits one input to multiple output! 



A-CMS2-M.2 -way splitter (75 ohm) 51.65 ca 101513.00 
A-CHS3 3-v.ay splitter (75 ohm) 52.25 ea. 10/518.00 
AACP* 4 way splitter (30 ohm) S2.25 ea 10/S18.00 






UNIVERSAL REPLACEMENT ANTENNAS 

A-AH6 SONY Trinitron type antenna 57.99 ea 10/564. 

A-ABSUBacfcol set W/FM antenna $4.25 ea. tO/$34.00 



I 



POPULAR VIDEO 
CONNECTORS/ ADAPTORS 

A-FatCF to Flemale splice 50eea 10/34.00 
A-VA9F jack to nCApjug adaptor $1.49 ea 10/512.00 
A-KA10 RCA jack to F plug adaptor $1.49 ea 10'S12,00 
A-V A5 RCA tack to BNC plug adaptor $ 1 .89 ea 1 0/S 13.50 
A-VA2 Double temale BMC adaptor $1.99ea 10,'SIG.OO 
A-VA14 Quick connect F plug adaptor 19c ea. 10/57.00 



POPULAR VIDEO HOOK-UP/DUBBING , _ 

COAXIAL CABLES f ^ 

(MoWed heavy^uryconstractioii) x ~— «- : 

AVC106 RCA plug to mini plug (6 ft.) 52. 75 ea. 10/522.00 
A-YC306 RCA plug id RCA plug (6 M.) $2.75 ea 1O/S22.D0 
A-VC405 Ouck F plug to quick F plug (5 It ) $2.99 ea 10!$24.00 
AVCSl2fiNC()iugloBNCplug|12lt)S5.99ealO/$4g.00 



VHF/FM SIGNAL BOOSTERS/ 
DISTRIBUTION AMPUFERS (75 ohm) 

A CMA1 One output booster (10dB Gam) 59.50 ea 10/576,00 
«-CMA4 Four outpui booster (3dB Gam) S11 .9$ ea 10VS95.IJ0 



^ 



EXPERIMENTER/TECHNICIAN 
ELECTRONIC COMPONENT KITS 

Each kit In reusable compart menMtied 
ibxtge cabinet 

SX-CQoPlto IMI(ISOpcs) 

$ K- ft M2 5 1 on m :, lo 10 rri eg [ 3 5 pc 5) 
SK-KM50 10 ohms to 10 meg (350 pes) 

ONLY s 9.95ea. 

"P(u& FREE BONUS 

30 wart soldering iron with each Kit ordered ($4.99 value) 










lUljS' RECEIVE A FREE GFT 

WITH EVERY ORDER $50 OR OVER 
$50 order receive frit auio 1m signal Booster (Si 2-50 value) 
$100 order receive fit* u lua hghc store o headphones (5 25 v *tuej 
S2M order receive trte arn/rrn stereo walkman type radio with 
headphones ($50 vibe) 

LIKE SAVING AN ADDTTKINAL 25% 




CPU'S & SUPPORT CHIPS 



ROMs 



%m hi* * tv 



BSItf 
HSaB 

*HBWC 

KW-MHtl 

7*V7* 



INTERFACE 
& DRIVERS 



SHIFT 
REGISTERS 



3H-IH - I.9B 

new? - i.b 



74CT71 - 
TIC1M - 

Mcin - 



DOUBLE SIDED DIP RIBBON 
CABLE J L/MPfjH A 5 S E M BUE5 

MPIN4 - LOtta J 2 00 

14 PIN 12' LONG ..*..... IUt 

RS 232 CABLE 

lOCwtdvClty,. *j24»«4f4»fiodwir». 
Bray PVC WtV OTVW. Sr'B ' *»n*(4jr 

«p«(t.- 1 CO. ■'%» DO 
Add 30% patugi lor Oniprj undfr liX' 
Add 10% po*tig« tor oniefi ow 100 ' 



!■! pin headers 
2-* pen headers 

4q pin headers 

5apinedgeboaaoconn. 
:g pin edgeboard cons. , 
50 pin right angle conn. 

20 PIN ftlGHT ANGLE CONH 



5-*i.oo 

1,10 

. 3-95 
. 2.50 
.. 3.95 
.. 2.25 



TRANSISTOR SPECIALS 

>4iMTPh*eiToi t 



»U3] '\m i* ifi.ihiij P0w.cn 

U1F IWCIHr InlANllSlflKhP'r, 

3MSQJ ****.]£ 'I 

BsnrnpFSimii 

-nUM^rHWOl 

:«4 J>J4. M". : . - 3 -li 
:*i7M4*SH. 101? 
XBlNRHSiIOBr} 

3MW Hufji TO B9 
■»3HNMi$.rq3v 

■ * 3* « ■!.!■ r,. 

■"'■M'lirS.UU 
tn» Ml l|J"hi * ..*•- 

UUH30H 



TTLIC SERIES 



SPECIALS 

CPU '8 CRT Conirolln rs 

«02 ..,_,#6\00 ™SSBr27NL t 9£G 

80BOtV 2.76 SEWS 13L9G 

2B0A 3.75 3275 1BL» 



ROM's 

2732 * 7.95 

2716 4.00 



ham', 

WWW 11,36 

4Tir*z i.eo 

MK40O2 J3-2KXH . fc96 
831.422 BIPOLAR- , 5.85 

4184-2-04K -'.'>■ 

2147J3, 4^6 

41tfr4 656 



DISC Controllan 



its: .. 

1793 .. 
17S& . . 
1787 .., 
D766C, 



. 25.D0 
35.00 

, 46,00 

. 45.00 

2*1.00 



741 
MCC 
1*B 
l*Qi 
74H 
/*» 
MD7 
T«t 
74» 
M14> 
Mil 
f*M 
Hi J 
71(4 
7^11 

m? 

MX 

7425 
74X 
743J 
^*» 
M3J 
7«7 
'43* 

744S 
7441 
744| 
744& 



J4J3 
MM 
7475 

J«0 



T4R ■ fO 

UK M 

74T1T7 - 55 

M1T( ' H 

74121 H 

74113 - 30 

'74133 - « 

74IJS - « 

74IX 4$ 

I4t44 - 75 

7414t - 1 35 

74160 t ID 

74tSl W 

74I5J - 10 

75154 - 1 to 

'4-Vr V. 

7415' » 



?4ie 

741S3 

T4IU 

741tt - 

Ml« 

74E70 . 

74ITJ - 

J4IT4 

7l|'75 

74176, 

74 HO 

741|S 

74 if; 
Ml» 
7411 1 
74113 
141*3 
741$4 - 
741» ■ 
741M 
74197 - 



J43B7 - 

743H 



1 - 60 i 



74 tl 
74 til 



FULL WAVE BRIDGE 

fflV 3A . U ISA 


t3V DC 'itt-'A:', 

m Size 


1M 


J ; 140 

H'lX ? 3D 




400 

too 


' » 1 1 «■ ' 440 


O.P. 4C0 4>hm m 
1J 



SPECIALS GOOD THRU DEC. 1982J 



74LS SERIES 



EPOXY glass vector board 



1/16" Thick with HtO" tpacino 

4Fx6r $155 



CRYSTALS - 2.95 ea. 



2.000 
3.000 

3.573 



■•■'■■ 

b.CX 
6.000 



6.144 
9.000 

10.000 



1S00C 
I6-*S 

20.000 



7 WATT LD 65 LASER 
OlODe(fR)$S.» 



25 win Tntr* Red Puis* i SG 2005 *q ji* ' 
Lai*f Diode I W ihtwt irtludodl | $,24.95 



2N382Q P FET » .45 

2N5457NFET.,., . . . 1 .45 

2N26*6UJT , . f .45 

EH 900 TRIGGER OIOOES 4(1*1 .00 

2N 6028 PttOG UJT ... . . . I 55 



DISC CAPACITORS 

1UF16V 1LM1.W 100*6 00 

01UFJ5V 16, 1 1,00 T0O.'>5GO 



IN414S(IN914j 15/1,00 



NO. 30 WIRE 

WRAP WIRE 

SINGLE STRAND 

100'.. .$1.40 



TOGGLE SWITCHES 



DIP SWITCHES 

CtS2» 4 ^POSITION 12 

LTTSTOt 1 7PO$>.T10N ' 4 

eiSJOS S BPOSITWJM 5 

CTS205 13 "fteoSi^UlN l 9 



SCR's 



na 



TRIAC's 



25* 

:■ n 

-i 10 



TANTALUM 

.22UF35V 5./ 1 1.00 

.47UF35V S.'Jl.OO 

.5SUF35V 5/tl.OO 

1UF20V 5y*1.00 

2.2UF20V rjytl.00 

3.3UF2CV 4.'S1.00 

4 r 7UF35V 4. Ji CO 

6.8UF2JjV 3'*1-00 



CAPACITORS 

10UF 20V - * .40 

22UF 10V - * .» 

15JJF16V 3ft1.Q0 

30UF6V 5/ SI 00 

33UF10V i 40 

47UF20V t B5 

eauF lov 

120UF5V 

200UF 20V 



LU11-IFI DETECTOR . + ... 3U#1.00 

FP 100 PHOTO TRANS,.., 4 .t)0 

RtO, V6LLO W, Gfl EEN dt AMBER LARGE LED'i .2' . .S/11 .00 

MLEDffilRLED , r * .76 

MflDUB PHOTO DAfiL. KTOR *. » 

TIL ligOPTD ISOLATOR | .» 

tL-SOPTO ISOLATOR f ,46 

1 WATT £E*JEH5: 33 r <.?, 5. 1 . B.fl, (J,6, 6.2, 9. 1. 10, 

12L15. 18 w 22V ,...fivt].«| 

"20KV25OMA DIODE $1.90 



SILICON POWER RECTIFIERS 



TtjKd - a 



744.MI - 

suu . 

74t571 - 

nil?* - 
TM-Sn - 
MU7I - 

lM.it> - 
T4L5H - 
74L9H - 



J* *■!(■ ■ 
W« - 

»l!n* - 
HLtll4 ■ 
74LE-U3 - 

-■4:.v:i • 

ML3fS - 

NUU - 

7*l5IE - 

««m - 

MUtP - 
NL513 - 
'iiS'JJ - 

mini - 

ML31B 



».S*B - 
r-4L3.ni - 
.*'/!■: - 
T4LSW - 
HUFVI - 
7*S1«. - 
N.)« - 
7U« - 
MLSTSB - 
>«17J - 
74L3174 - 
WL51B - 

.mill 1 - 
XLCik - 
vuw - 



NL»41 - 
HL534Z - 
J4LH4J - 



744.537 - 
74L53M - 



si 00 

a 75 



DIP SOCKETS 

SPIN .17 20PIN ,30 

14 PIN .20 24 PIN .35 

16PIN -22 20PIN .40 

18PIN .25 40PIN .60 



RS232 
CONNECTORS 

OB25Pmale 52,75 

DB25S female 3.75 

HOODS 1.25 



PRV 


1A 


3A 


12A 


50A 


12SA 


240A 


100 


.05 


.14 


.35 


90 


4 25 


600 


■!.:■■) 


0) 


.30 


.« 


1,30 


S.25 


9.00 


400 


09 


Zi 


.« 


t.SO 


5.50 


1200 


603 


.11 


30 


S3 


Z.OO 


5.50 


15.00 


a» 


.15 


.35 


1.00 


2.50 


'0 50 


leoo 



LINEAR CIRCUITS 



1000 



M 



45 1.2S 3,00 12 50 M.00 



FLAT RIBBON CABLE 
GRAY, 28 gauge 

26 condueror , . ,60/fl 40 conductor . . .90/ft 
50 conductor 1.00 



.5V at 800ma SOLAR CELLS 
3 "diameter $4.35 



7 SEGMENT DISPLAYS 

FSCS024-4digi1 DL-707C.A. .3' S .75 

C-C 9'd'ispliy *5-95 FNDaiP.B'CA . *1.95 

FN035B .. ,t .75 FNDB03B"CC - H.95 

FND503C.C..E- » -Efi MANttC.C-GrMn * -^ 

DL-704.3 n C.C. * .85 MAN 82CA- ViUlo* * .70 






«"-* REGULATORS 

L1411JT DM 

HLM,miJ I 45 

41MO » M 1-MMSG 

JM I » 540T-5. 5. «. I. 13. 

B0r5.13.l5*?4 I « 15,iao»J4V t «5 

7MM5 * 35 L*S14tJ. l?V3Atj» 



I K 



POSTAGE ADD 10% FOR ORDERS UNDER 425.00 
RATES ADD 5% FOR ORDERS BETWEEN 425 00 AND J5Q.00 

ADO 3% FOR OROERS ABOVE *5O,O0 



TEH-MS fOb CAMBRIDGE 
OH Mt>»Ft OflDtR 

coo runcttUE onetii on 

MiMMUH MA*. CLOCK 1500 



StND CHtCK 5IM0 t 75 (QA OUB CATALOG 

TClfPtOHE FEATUAINO TtANStSTORS & 

tuiAAOt UDOfl mfCiutHilli 14f HAA4PSKINC 

ST.CAMimOOE. HAH EQlX 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE, MASS. 02143 



TEL (617)547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 
FOR ORDERS ONLY 



CIRCLE 75 ON FREE INFORMATION CARD 



CIRCLE S7 ON FREE INFORMATION CARD 



□ 

m 
o 
m 

m 

3] 
CO 

ro 
115 



fltf\A 64K DYNAMIC 
T" I \J*t 200 NS 

ALL MERCHANDISE 100% GUARANTEED! 



VI2016 2KX 2 8 oo st n a s tic 

CALL US FOR VOLUME QUOTES 



STATIC RAMS 



2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114L-4 

2114L-3 

2114L-2 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK4118 

TMM2016-200 

TMM2016-15O 

TMM2016-100 

HM6116-4 

HM6116-3 

HM6116-2 

HM6116LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 



256 l A 
256*4 
1024 I 1 
1024x1 
1024 I 1 
256x4 
256x4 
1024 i 4 
1024 x 4 
1024 14 
1024 I 4 
4096 I 1 
4096 X 1 
4096 X 1 
4096 x 1 
1024 I 6 
2046 X 6 

2045 i 8 

2046 I 6 

2045 x 6 

2046 X a 
2046 x 6 
2048 X S 
2048 x 8 
2048 X 6 
4096 X S 



(450 ns) 
(J 5 On-; i 
(450ns) 
(450ns) 
(250ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(300 ns) 
(200ns) 
(55ns) 
(450ns) 
(300ns) 
(200ns) 
(250ns) 
(200ns) 
(150ns) 
(100ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120ns) 
(300ns) 



(cmoi) 



(LP) 
(LP) 



(LP) 
(LP) 
(LP) 



(cmos) 

(cmos) 

(cmos) 

(cmos) (LP) 

(cmos)(LP) 

(cmos)(LP) 

(Qslal) 



1.95 

3,95 

.89 

1.29 

1,69 

2.99 

2.99 

8/14.95 

9/15.25 

8/15.45 

8/15.95 

4.95 

3.49 

3.99 

4.49 

9.95 

4.15 

4.95 

6,15 

4.95 

5.95 

9.95 

6.95 

9.95 

10.95 

34.95 



LP Low Power 



Gstat Quasi-SlalEc 



DYNAMIC RAMS 



TMS4D27 4095 X 1 (250ns) 

MK4108 B192 i 1 (200ns) 

MM529S 9192x1 (250ns) 

4116-300 16384x1 (300ns) 

4116-250 16384x1 (250ns) 

4116-200 16384x1 (200ns) 

4116-150 16384X1 (150ns) 

4116-120 16384x1 (120ns) 

2118 16384x1 {150ns) (5v) 

MK4S16 2048 X 8 (300ns) (5v) 

4164-200 65536x1 (200ns) (5v) 

4164-150 65536x1 (150ns) (5vj 

5V single 5 voit supply 



1.99 

1.95 

1.85 

8/11.75 

6/11.95 

8/13.95 

8/15.95 

8/29.95 

4.95 

24.95 

6.25 

7.25 





EPROMS 




1702 


256 I a 


(1IIS) 


4.50 


2708 


1024x8 


(4 50ns) 


3.95 


2758 


1024x8 


(450ns) (5v) 


5.95 


2716 


2048 x 8 


(450ns) (Sv) 


3.95 


2716-1 


204B x 8 


(350ns) (5v) 


6.25 


TMS2716 


2048 x 8 


(450ns) 


7.9S 


TMS2532 


4096x8 


(450ns) (5») 


7,95 


2732 


4096 I 8 


(4S0ns) (5v) 


4.95 


2732-250 


4096x8 


(250ns) {Sv) 


12.95 


2732-200 


4096 I 8 


(200ns) (5v) 


16.95 


2764 


6192x8 


(450ns) |5v] 


16.95 


2764-250 


8192 i 8 


(250ns) (Sv) 


18.95 


2764-200 


8192 i 8 


(200ns) (5v) 


19.95 


TMS2564 


6192x8 


(450ns) |5v) 


24.95 


MC68784 


8 1 92 x 8 


(450ns) (5v)(24 pin) 


Oil 




Sv S(n 


gle 5 Voll Supply 





[ EPROM ERASERS 






Capacity Intensity 




Timet 


Chip (uW/Cm") 


PE-14 




6 5,200 83.00 


PE-14T 


X 


6 5,200 119.00 


PE-24T 


X 


9 6,700 175.00 


PL-265T 


X 


20 6,700 255.00 


PR-125T 


X 


16 15,000 349,00 


lPR-320 


X 


32 15,000 595.00 



DISC V 
CONTROLLERS 1 


Z-80 




1771 


16.95 I 


2.5 Mhz 


1791 


29.95 I 


Z80-CPU 


3.95 


1793 


38.95 I 


zao-CTC 


5.95 


1795 


54.95 1 


Z90-DART 


15.25 


1797 
6943 


54.95 ■ 
34.95 ■ 


Z BO-DMA 


17.50 


6272 


39.95 I 


Z80-PIO 


5.75 


UPD765 


39.95 ■ 


ZBO-SIO/0 


18.50 


1691 


18.95 ■ 


Z80-SIO/1 


18.50 


2143 


18.95 ■ 


Z80-SIO/2 


18.50 


INTERFACE 


Z80-SIO/9 


16.95 


8T26 


1.69 ■ 






6T26 


2.49 1 


4.0 Mhz 


8T95 


.99 ■ 


Z80A-CPU 


6.00 


8T96 

8T97 


.99 ■ 

.99 I 


Z80A-CTC 


8.65 


8T98 


.99 ■ 


ZaOA-DART 


16.75 


DM8131 


2.95 ■ 


Z30A-DMA 


27.50 


DP6304 


2.29 ■ 


zaoA-pio 


6.00 


DS0S35 


1.99 ■ 


zeoA-sio/o 


22.50 


DS8836 

MISC. 


.99 ■ 


ZS0A-SIO/1 


22.50 




Z80A-SIO/2 


22.50 


3242 


7.95 1 


Z80A-SIO/9 


19.95 


3341 


4.95 I 






MC3470 
MC34S0 


4.95 ■ 
9.00 ■ 


6.0 Mhz 


1 1 C90 


13.95 ■ 


Z80B-CPU 


17.95 


95H90 


7.95 ■ 


Z80B-CTC 


15.50 


2513-001 UP 


9.95 ■ 


Z80B-PIO 


15.50 


2513-002 LOW 


9.65 ■ 







SOUND CHIPS 

76477 3.95 

76489 8.95 

AV3-B910 12.95 

MC3340 1.49 

CRT 
CONTROLLERS 

6645 14.95 

66B45 35.95 

HD46S05SP 15 95 

6847 12.25 

68047 24.95 

8275 29.95 

7220 99.95 

CRT5027 39.95 

CRT5037 49.95 

TMS9916A 39.95 

BIT-RATE 
GENERATORS 

MC14411 11,95 

BR1941 11.95 

4702 12.95 

COM5016 15.95 

COM8116 10.95 

MM5307 10.95 

UARTS 

AY3-1014 6.95 

AY5-1013 3.95 

PT1472 9.95 

TR1602 3.95 

2350 9.95 

2651 6.95 

TMS6011 5.95 

IM6402 7.95 

I MB 4 53 8.95 
INS8250 14.95 

KEYBOARD 

CHIPS 

AY5-2376 11.95 

AYS-3600 11.95 

74C922 See 7 4 COO 
74C923 Series Prices 

CLOCK 
CIRCUITS 

MM5314 4.95 

M MS 3 69 3.95 

MM5375 4.95 

MM58167 6 .95 

MM58174 11,95 

LMSM5832 6.95 



ZILOG 

Z6132 34 95 

.Z8671 39.95, 



[CRYSTALS 


32.768 khz 


1.95 


1.0 mhz 


4.95 


18432 


4.95 


2 '° 


3.95 


2.097152 


3.95 


2.4576 


3.95 


3.2/68 


3.95 


3579535 


3.95 


4.0 


3.95 


5.0 


3.95 


5.0688 


3.95 


5.185 


3.95 


5.7143 


3.95 


6.0 


3.95 


6.144 


3.95 


6.5536 


3.95 


a.o 


3.95 


10,7836 


3.95 


14.31816 


3.95 


15.0 


3.95 


16.0 


3.95 


13.0 


3.95 


16.432 


3.95 


20.0 


3.95 


1 22.1184 


3.95 


132.0 


3.95 



DATA 
ACQUISITION 

ADC0600 15.55 

ADC0804 3.49 

ADC0809 4.43 

ADC0817 9.95 

QAC0800 4.95 

DACoaoa 1.95 

DA COS 06 2.95 

DAC1020 8.25 

OAC1022 5.95 

MC1408L6 1.95 

, MC1408L8 2.95, 



8000 


8035 


5.95 I 


8039 


6.95 I 


INS-8060 


17.95 I 


INS-8073 


24.95 I 


8080 


3.95 I 


6085 


5.95 I 


80SSA-2 


11.95 | 


8086 


29.95 1 


aoa7 


CALL 1 


8088 


39.95 1 


B089 


89.95 1 


8155 


7.95 1 


8156 


8.95 1 


8185 


29.95 1 


6185-2 


39.95 1 


8741 


39.95 1 


8748 


29.95 1 


8755 


32.00 J 



8200 



8202 
8203 
8205 
6212 
8214 
3216 
3224 
8226 
8226 
6237 
6238 
8243 
9250 
3251 
6253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8271 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
6286 
8287 
8288 
L 8289 



29.95 

39.95 

3.50 

1.80 

3.85 

1.75 

2.25 

1.80 

3.49 

19.95 

4.49 

4.45 

10.95 

4.49 

6.95 

7.95 

4.49 

5,25 

7.95 

8.95 

6.90 

7.50 

39.95 

39.95 

29.95 

8.95 

10.00 

6.50 

6.50 

5.50 

6.50 

6.50 

25,00 

49.95 I 



FUNCTION 
GENERATORS 

MC4024 3.95 I 

LM566 1.49 

XR2206 3,75 

L 803B 3,95 I 



INTERSIL ^ 


ICL7103 


9.50 1 


ICL7106 


9.95 1 


ICL7107 


12.95 I 


ICL8038 


3.95 I 


ICM7207A 


5.59 I 


1CM7208 


15.95 J 



6800 


eaooo 


99.95 I 


6300 


4.95 


6802 


7.95 1 


6306 


13.90 


6S09E 


19.95 I 


6809 


12.35 


6810 


2.95 


6820 


4,95 


6321 


3.25 


6826 


14.95 


6840 


12.95 I 


6343 


34.95 


6644 


25.95 I 


6645 


14.95 


6647 


12.25 I 


6B50 


3.45 


6352 


5.75 I 


6860 


9.95 


6362 


11.95 I 


6875 


8.95 


6680 


2.25 I 


6883 


24.95 


66047 


24.95 I 


68488 


19.95 I 


6800 


1MHZ 


6 3 BOO 


10.95 I 


68B02 


22.25 


66B09E 


29.95 I 


68B09 


29.95 I 


6t B10 


7.95 I 


68621 


12.35 1 


5BB45 


35.95 1 


66B50 


12.95 1 


6 3 BOO 


2MHZ J 



6500 

1 MHZ 



6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6502A 
6522A 
6532A 
6545A 
6551 A 

. 6502B 



5.95 
6.95 
8.95 
9.95 
4.35 
8,75 
11.25 
22.50 
11.85 

9.95 
11,70 
12.40 

28.50 
12.95 



EXAR 

XR 2206 3.75 

XR 2207 3.85 

XR 2203 3.90 

XR2211 5.25 

XR 2240 3.25 , 



^9000 SERIES^ 


9316 


1.00 


9334 


2.50 


9368 


3.95 


9401 


9.95 


9601 


,75 


9602 


1.50 


1 96S02 


1.95 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

,-1982 JDR MICRODEVICES. INC. 



VISIT OUR - N ^ H F 9-5 S " 

RETAILSTORE T-Th.,9-» 'sat.il -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEH ORDERING 

TERMS: For ^hipping include $2 lor UPS Ground or S3 for UPS Blue 
Label Air Hems over 5 pounds require additional shipping charges 
Foreign orders, include iul<tc>e-i1 amount tor shipping There isa S TO 
minimum order Bay Area and Los Angeles Counties add 6 . Sales 
Tan. Other Calilornia residents add ft Salts Tax. Wf reserve Ihe 
right to substitute manufacturer Noi responsible tor typographical 
errors. Prices are subject Id change withoul notice We will match or 
beat any competitor's price provided It is noi below our cost 



CIRCLE 46 ON FREE INFORMATION CARD 



74LS00 



74LS00 


.24 


74L5S6 


.39 


74L5169 


1.75 


74LS323 


2.75 


74LS01 


.25 


74LS90 


.55 


74LS170 


1.49 


T4LS324 


1,75 


74LS02 


,2S 


74LS91 


.89 


74L5173 


.69 


74LS352 


1.29 


741. S03 


.25 


74LS92 


.55 


74LS174 


.55 


74LS353 


1.29 


74LS04 


.24 


74LS93 


.55 


74LS175 


.55 


74LS363 


1.35 


74LS05 


25 


74LS95 


.75 


74LS181 


2.15 


74LS364 


1,95 


74LS08 


.28 


74LS96 


-89 


74LS1S9 


8.95 


74LS365 


.49 


74LS09 


.29 


74LS107 


.39 


74LS190 


.89 


74LS366 


.49 


74LS10 


.25 


74LS109 


.39 


74LS191 


.89 


741. S 367 


.45 


74LS11 


.35 


74LS112 


.39 


74LS192 


.79 


74LS36S 


.45 


74LS12 


.35 


74LS113 


.39 


74LS193 


.79 


74LS373 


.99 


74LS13 


.45 


74L5114 


.39 


74LS194 


.69 


74LS374 


.99 


74LS14 


.59 


74LS122 


.45 


74LS195 


.69 


74LS377 


1.39 


74LS15 


.35 


74LS123 


.79 


74LS196 


.79 


74LS378 


1.18 


74LS20 


.25 


74LS124 


2.90 


74LS197 


.79 


74LS379 


1.35 


74LS21 


.23 


74LS12S 


.49 


74LS221 


.89 


74LS385 


1.90 


74LS22 


.25 


74LS126 


.49 


74LS240 


.95 


74LS386 


.45 


74LS26 


.29 


74LS132 


.59 


74LS241 


.99 


74LS390 


1.19 


74LS27 


.29 


74LS133 


.59 


74LS242 


.99 


74LS393 


1.19 


74LS28 


.35 


74LS136 


.39 


74LS243 


.99 


74LS39S 


1.19 


74LS30 


.25 


74LS137 


.99 


74LS244 


.99 


74LS399 


1.49 


74LS32 


.29 


74LS13S 


.55 


74LS245 


1.49 


74LS424 


2.95 


74LS33 


.55 


74LS139 


.55 


74LS247 


.75 


74LS447 


.37 


74LS37 


.35 


74LS14S 


1.20 


74LS248 


.99 


74LS490 


1.95 


74LS38 


.35 


74L5147 


2.49 


74LS249 


.99 


74LSS24 


3.99 


74LS40 


.25 


74LS148 


1.3S 


74LS251 


.59 


74LS668 


1.69 


74LS42 


.49 


74LS151 


.55 


74LS2S3 


.59 


74LS669 


1.89 


74LS47 


.75 


74LS1S3 


.55 


74LS257 


.59 


74LS670 


1.49 


74LS4S 


.75 


74LS154 


1.S0 


74LS258 


.59 


74LS674 


9.65 


74LS49 


.75 


74LS155 


.69 


74L5259 


2.75 


74LS6S2 


3.20 


74LS51 


.25 


74LS1S6 


.69 


74LS260 


.59 


74LSSS3 


3.20 


74LS54 


.29 


74LS157 


.65 


74LS266 


.55 


74LS6S4 


3.20 


74LS55 


.29 


74 LSI 53 


.59 


74LS273 


1.49 


74LS685 


3.20 


74 US$3 


1.25 


74LS160 


.69 


74LS275 


3.35 


74LS6SS 


2.40 


74LS73 


.39 


74LS161 


.65 


74LS279 


.49 


74LS689 


3.20 


74LS74 


.35 


74LS162 


.69 


74LS280 


1.98 


74LS7S3 


24.95 


74LS75 


.39 


74 LSI 63 


.65 


74LS2S3 


.69 


S1L595 


1.49 


74LS76 


.39 


74 LSI 6-; 


.69 


74LS290 


.89 


31LS96 


1.49 


74L578 


.49 


74 LSI 65 


.95 


74LS293 


.89 


81LS97 


1.49 


74LSS3 


.60 


74LS166 


1.95 


74LS295 


.99 


S1LS98 


1.49 


74LS35 


.69 


74LS168 


1.75 


74LS298 


.89 


25 LS 2521 
25 LS 2569 


2.80 
4.25 












1 


I 


^^ 




Prir-t 


oc 5 


ilstcht 


Vh 


Lf: 


^ 




MasterCard 



IC SOCKETS 



7400 



CMOS 



8 [J in 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
40 pin 
ST 

8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
40 pin 



1-99 
.13 
(5 
.17 
20 
20 
JO 
30 
.40 
.49 

SOLDEHTAIL 
WW .59 .' 
.69 
.69 
,99 
WW L09 
WW 1.39 1.28 
WW 1.49 1.35 
1.69 1.49 
1 .99 1 .80 



ST 
ST 
ST 

ST 
ST 
ST 

ST 
ST 

ST 



WW 
WW 
WW 



WW 
WW 



100 

.11 

.12 

13 
.18 

27 
27 
.2? 
32 
39 



.52 

.59 
.90 
.98 



WW WIHEWRAP 
IS pin ZIF 5.75 call 
24 pin ZIF 9.95 call 

ZIF T6XTOOL 
(Zero Insertion Force) 



CONNECTORS 



RS232 MALE 
RS232 FEMALE 
RS232 FEMALE 

RIGHT ANGLE 5.25 
RS232 HOOD 
S-100ST 
LS-10OWW 



2.95 
3.50 



1 25 
3.95 
4.95 J 



[ Prices Slashed! 




74S00 




I 74S00 


.32 


74S163 


1.95 


1 74S02 


.35 


74S168 


3.95 


1 74S03 


.35 


74S169 


3.95 


1 74S04 


.35 


74S174 


.95 


1 74S05 


.35 


74S17S 


.95 


1 74 SOS 


.35 


74S181 


3.95 


1 74S09 


.40 


74S182 


2.95 


1 74S10 


.35 


74S188 


1.95 


1 74S11 


.35 


74S189 


6.95 


I 74S15 


.35 


74S194 


1.49 


1 74S20 


.35 


74S195 


1.49 


1 74S22 


.35 


74S196 


1.49 


1 74S30 


.35 


74S197 


1.49 


1 74S32 


.40 


74S201 


6.95 


1 74S37 


BS 


74S225 


7,95 


1 74S3B 


.85 


74S240 


2.20 


I 74S40 


.35 


74S241 


2,20 


74S51 


.35 


74S244 


2.20 


74S64 


.40 


74S251 


.95 


74S65 


.40 


74 S 253 


.95 


74S74 


.50 


74S257 


.95 


74SB5 


1.99 


74S258 


.95 


74S86 


.50 


74S260 


.79 


74S112 


.50 


74S274 


19.95 


74S113 


.50 


74S275 


19.95 


745114 


.55 


74S280 


1.95 


74S124 


2.75 


74S2B7 


1.90 


74S132 


1.24 


74S288 


1.90 


74S133 


.45 


74S299 


6,99 


T4S134 


.50 


74S301 


6.95 


74S135 


.89 


74S373 


2.45 


74S138 


.85 


74S374 


2.45 


74S139 


.85 


74S381 


7.95 


74S143 


.55 


74S387 


1.95 


74S151 


.95 


74S412 


2.98 


74S153 


.95 


74S471 


4.95 


74S157 


.95 


74S472 


4.95 


74S158 


.95 


74S474 


4.95 


745161 


1.95 


74S4S2 


15.25 


I 74S162 


1.95 


74S570 


2,95 






74S571 


2.95 



rDIP SWITCHES 7 


[ 4 POSITION 


.85 


5 POSITION 


.90 


1 6 POSITION 


.90 


7 POSITION 


.95 


l 8 POSITION 


.95 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 



LED DISPLAYS 



HP 5082-7760 


.6" 


OC 


1.29 


MAN 72 


.3" 


CA 


.99 


MAN 74 


,3" 


CC 


.99 


FND-357 (359) 


.375' 


CC 


.75 


FND-500 (503) 


.5" 


CC 


.99 


FND-S07 (510) 


.5" 


CA 


.99 



LED LAMPS 



Jumbo Red 
I Jumbo Green 
Ljumbo Yellow 



1-99 100- up 

.10 .09 

.16 .15 

.18 .15 







LINEAR 






LM301 


.34 


LM381 


1,60 


LM1310 


1.4S 


LM301H 


.79 


LM382 


1.60 


MCI 330 


1 69 


LM307 


.45 


LM3B3 


1.95 


MCI 349 


1.89 


LM30B 


.69 


LM3S4 


1.95 


MC1350 


1.19 


LM308H 


1.15 


LM3S6 


.89 


MCI 358 


1.69 


LM309H 


1.95 


LM387 


1.40 


LM1414 


1.59 


LM309K 


1.25 


LM389 


1,35 


LM1458 


.59 


LM310 


1.75 


LM390 


1.95 


LM14S8 


.69 


LMIil 1 


.64 


LM392 


.69 


LM14S9 


.69 


LM311H 


.69 


LM394H 


4.60 


LM1496 


-85 


LM312H 


1.75 


LM399H 


5.00 


LM1558H 


3.10 


I LM317K 


3.95 


NE531 


2.95 


LM1BOO 


2.37 


[ LM317T 


1.19 


NE536 


6,00 


LM1812 


8.25 


LM318 


1.49 


NE555 


.34 


LM1815 


5.20 


1 LM318H 


1.59 


NE556 


.65 


LM1818 


2.90 


LM319H 


1.25 


NE55S 


1.50 


LM1820 


3.50 


I LM319 


1.25 


NE561 


19,95 


LM1S30 


3.50 


1 LM320 (I 


iee7900) 


NE562 


6.00 


LM1871 


5.49 


1 LM322 


1.65 


NE564 


2.95 


LM1872 


5.49 


LM323K 


4.95 


LM565 


.99 


LM1S77 


355 


[ LM324 


.59 


LM566 


1.49 


LM1839 


1.95 


1 LM329 


.65 


LM567 


.89 


LM1896 


1.75 


1 LM331 


3.95 


NE570 


3.95 


LM2S77 


2.05 


I LM334 


1.19 


NE571 


2 95 


LM2878 


275 


I LM335 


1.40 


NE592 


2.75 


LM2900 


.65 


I LM336 


1.75 


LM703 


.89 


LM2901 


1,00 


I LM337K 


3.95 


LM709 


.59 


LM39O0 


.59 


I LM337T 


1.95 


LM710 


.75 


LM3905 


1.25 


I LM33BK 


6.95 


LM711 


.79 


LM3909 


.96 


I LM339 


.99 


LM723 


.49 


LM391 1 


2.25 


I LM340 (i 


iee7800) 


LM723H 


.55 


LM3914 


3.95 


I LM348 


.99 


LM733 


.98 


LM3915 


3.95 


I LM350K 


4.95 


LM741N-8 


35 


LM3916 


3.95 


I LM3S0T 


4.60 


LM741N-14 


.35 


M C4024 


3.95 


I LM35S 


,69 


LM741H 


.40 


MC4044 


4.50 


I LM359 


1.79 


LH747 


.89 


R04136 


1-25 


I LM37E 


3.75 


LM748 


.59 


RC41S1 


3.95 


I LM377 


1.95 


L Ml 014 


1.19 


LM4250 


1.75 


I LM378 


2.50 


L Ml 303 


1.95 


LM4500 


3.25 


I LM379 


4.S0 


LM1304 


1.19 


LM13080 


179 


I LM3S0 


jm 


LM1305 


1.49 


LM136O0 


1.49 


1 LM3BON-S 


1.10 


LM1307 


.85 


LM13700 


1,49 


L h 


TO-5 CAN 


T TO-220 


K = T0^3 





7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

740B 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7421 

7422 

7423 

7425 

742G 

7427 

7429 

7430 

7432 

7433 

7437 

743B 

7440 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7465 

7486 

7469 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 



7S05T 
7808T 
7S12T 
781 5T 
7824T 

7805K 
781 2K 
7815K 
7824K 



.19 
,19 
.19 
.19 
.19 
55 
79 
.29 
74 
.19 
.19 
75 
.30 
.35 
.49 
75 
.25 
.19 
.35 
.35 
79 
79 
79 
79 
.45 
.19 
.29 
,45 
.29 
,29 
.19 
,49 
.65 
69 
.69 
.69 
.69 
69 
.19 
73 
73 
73 
73 
.35 
79 
.34 
.33 
.45 
,35 
.59 
1,10 
.95 
.50 
,59 
.35 
2.15 
.35 
.40 
.50 
.35 
.65 
35 
.70 
2,75 
1,75 
.30 
.45 
.45 
.55 
1,55 
1,20 
,29 
.45 
.49 
.45 
.45 
.55 



74132 
74136 
74141 
74142 
T4143 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74 IBS 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74161 
74182 
74184 
74185 
74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
742S5 
74273 
74276 
742T9 
74283 
74284 
74285 
74290 
74293 
7429B 
74351 
74365 
74366 
74367 
74368 
74376 
74390 
74393 
74425 
74426 
74490 



.45 
.50 
.65 
2.95 
2.95 
.60 
1.75 
1.20 
1.35 
.55 
.65 
.55 
1.25 
.75 
.65 
.55 
1.65 
.85 
.69 
.85 
.69 
.85 
.85 
1.00 
2.95 
1.65 
5.95 
.75 
.99 
.89 
-S9 
.75 
1.15 
1.75 
.75 
2.25 
.75 
2.00 
2.00 
16,50 
1.15 
1.15 
.79 
.79 
B5 
.85 
.79 
.75 
1.35 
1.35 
1.35 
1.35 
1.25 
1.85 
1.95 
.75 
275 
1.35 
1.95 
175 
.75 
200 
3.7S 
3.75 
-95 
.75 
.85 
2.25 
,65 
,65 
.65 
.65 
270 
1.75 
1.35 
3.15 
.85 
2.55, 



4000 
4001 
4002 
4006 
4O07 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4091 
4082 
4095 
4086 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
14527 



79 
75 
.25 
.89 
79 
.95 
.39 
.45 
.25 
.25 
.38 
.79 
.39 
.39 
.69 
.79 
.39 
.75 
.79 
.79 
.29 
.65 
.29 
1.65 
.45 
.69 
.79 
.39 
1.95 
.65 
.75 
.75 
.69 
.85 
.79 
,85 
,95 
.35 
,35 
.79 
,79 
.89 
,39 
.39 
79 
.35 
79 
.29 
.29 
.29 
.79 
.29 
.29 
.29 
.95 
.95 
,49 
2.49 
1.95 
12.95 
12,95 
11.95 
12,95 
7.95 
.95 
.65 
1.95 
.85 
.85 
.85 
1.25 
1.79 
1.55 
.89 
,39 
.79 
1,25 
1.25 
1,95 



4528 

4531 

4532 

4538 

4539 

4543 

4555 

4556 

4581 

45B2 

4584 

45B5 

4702 

74CDO 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C4S 

74C73 

74C74 

74C76 

74C83 

74C85 

74086 

74C89 

74090 

74C93 

74C95 

74C107 

74C150 

74C1S1 

740154 

74C1S7 

74C160 

74C161 

74C162 

74C163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C2O0 

74C221 

74C373 

74C374 

T4C901 

74C902 

74C903 

74C90S 

74C906 

74C907 

74C90S 

74C909 

74C91 

74C911 

74C912 

74C914 

740915 

74C918 

74C920 

74C921 

740922 

74C923 

74C925 

74C926 

74C927 

74C928 

74C929 

7JC930 



VOLTAGE REGULATORS 



.89 
-B9 



1.39 
1.39 
1,39 
1.39 



7BL05 
78L12 
78L15 

78H05K 

78H12K 

7905T 

7908T 

791 2T 

791 5T 

7924T 



,69 


7905 K 


.69 


791 2K 


.69 


791 5K 


995 


7924K 


995 


79L05 


99 


79L12 


79L15 



.99 
.9) 



LM323K 
UA78S40 



1.19 

,95 
1.95 
1.95 
1.95 
1.19 

.95 

.95 
1.95 
1.95 

.75 

.75 
12.95 

.35 

.35 

.35 

.35 

.35 

.59 

.35 

M 

.39 
1.29 
1.99 

.65 

.55 

.80 
1.95 
1.95 

.39 
4.50 
1.19 
1.75 

.99 

.69 
5.75 
2.25 
3.25 
1.75 
1.19 
1.19 
1.19 
1.19 
1.39 
2.00 

.79 
1.19 
1.19 
1.49 
1.49 
1,39 
5.75 
1,75 
2.45 
2,45 

.39 

.85 

.85 
10.95 

.95 
1.00 
2.00 
2.75 
9.95 
8.95 
8.95 
1.95 
1.19 
2.75 
17.95 
15.95 
4.49 
4.95 
5.95 
7.95 
7.95 
7.95 
19.95 
19.95 A 



1.49 
1.49 
1.49 
1.49 

.79 
.79 
,79 

4.95 
1.95 



TRANSISTORS DIODES 



PN2222 
PN2907 
2N2222 
2N2907 
2N3055 
3055T 
2N3904 
2N3906 
IN4148 (1N914I 
l IN4004 



NPN SWITCH 
PNP SWITCH 
NPN SWITCH 
PNP SWITCH 
NPN POWER 
NPN POWER 
NPN SWITCH 
NPN SWITCH 
RECTIFIER 
SWITCHING 



TO-92 
TO-92 
TO-18 
TO- 16 
TO-3 
TO -220 
TO-92 
TO-92 



1 0/1. 00 

10(175 

.25 

75 

.79 

.69 

10/1 .00 

10' 1.00 



100 3.99 

100/10.99 

50/10.99 

50/10.99 

10/6.99 

10/5.99 

100/8-99 

1 03 5 93 



25/1.00 1000/35,00 
10/1.00 100/9.99 



, 1982 JOB MICRODEV1C6S, INC. 



CIRCLE 46 ON FREE INFORMATION CARD 



LINEAR 



LM301 

LM301H 

LM307 

LM3C9 

LM308H 

LM309H 

LM305K 

LM310 

LM311 

LM311H 

LM312H 

LM31TK 

LM317T 

LM318 

LM318H 

LM319H 

LM319 

LM320(» 

LH322 

LM.323K 

LM324 

LM329 

LM331 

LM334 

LM335 

LM336 

LM337K 

LM337T 

LM338K 



.34 

.79 

.45 

.69 

1.1S 

1.95 

1.25 

1.75 

.64 

.69 

1.75 

3.95 

1.19 

1.49 

1.59 

1.25 

1.25 

7900) 

1.65 

4.95 

.53 

.65 

3.95 

1.19 

1.40 

1.75 

3.95 

1.95 

6.95 



LM339 

LM340(te 

LM346 

LM350K 

LM35DT 

LH35S 

LM359 

LM376 

LM377 

LM37B 

LM379 

LM380 

LM3B0N-I 

LM3GI 

LM392 

LM3B3 

LM384 

LM3B6 

LM3S7 

LM339 

LM390 

LM392 

LM394H 

LM399H 

NE531 

NE536 

NE555 

NE55E 

NE556 

NE5E1 



.99 
7600) 

.99 
4.95 
■I. GO 

.69 
1.79 
3.75 
1.95 
2.50 
4.50 

.69 
1.10 
1,60 
1.60 
1,95 
1.95 

.69 
1.40 
1.35 
1.95 

.69 
4.60 
5.00 
2.95 
6.00 

,34 

.65 

1.50 

19,95 



NE564 

LMS65 

LM566 

LM567 

NE570 

NE571 

NE592 

LM7P3 

LM7Q9 

LM71Q 

LM711 

LM723 

LM723H 

LM733 

LM741N- 

LM741N 

LM741H 

LM747 

LM748 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC1353 

LP.11-IH 

LM145S 

LM1486 

LM1469 



2,95 

,99 

1,49 

.69 

3.95 

2.95 

2.75 

.69 

.59 

.75 

.79 

.49 

.55 

.99 

.35 

.35 

.40 

.69 

.59 

1,19 

1.95 

1.49 

1.69 

1.69 

1.19 

1.69 

1.59 

.59 

.69 

.69 



LM1496 

LM1558H 

LM1600 

LM1812 

LM1830 

LM1B71 

LM1672 

LM1B77 

LM1869 

LM1696 

LM2877 

LM2878 

LM2900 

LM290I 

LM3900 

LM3965 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

MC4024 

MC4H44 

RC4136 

RC4151 

LM42S0 

LM450Q 

LM13066 

LM1380rj 

LM13700 



.65 
3.10 
2,37 
6.25 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.05 
2.25 

.65 
1,00 

.59 
1.25 

.98 
2.25 
3.95 
3.95 
3.95 
3.95 
4,50 
1.25 
3.95 
1.75 
3,?5 
1.29 
1.49 
1.49 



RCA 



CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA 3060 
CA3081 



2,75 
1.29 
1.25 
2.90 
2.90 
1.75 
1.10 
1,65 



CA 3082 
CA 3083 
CA 3066 
CA 3089 
CA 309S 
CA 3130 
CA3140 
CA 3146 
CA3160 



Tl 



TL494 


4.20 


TL496 


1,65 


TL497 


3.25 


75107 


1.49 


751 10 


1.95 


75150 


1.95 


75154 


1.95 


75188 


1.25 


75189 


1.25 



75365 
75450 
75451 
75452 
75453 
7S454 
75491 
75492 
75493 
75494 



Bl FET 



TL071 
TL072 
TL074 
TL081 
TL082 
TL083 



.79 
1.19 
2.19 

.79 
1.19 
1.19 



TL0S4 
LF347 
LF351 
LF353 
LF355 
LF356 
LF357 



1.65 
1.55 
.80 
2.99 
3.49 
1.30 
1.15 
1.85 
1.19 



1.95 
.59 
.39 
.39 
.39 
,39 
.79 
.79 
.89 
,89 



2.19 
2.19 
.60 
1.00 
1.10 
1.10 
1.40 



BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 

Apple II User's Guide 14.95 I 

CFtT ConlroHer's Handbook ....... 9.95 | 

68000 Assembly Language 

Programming . 16 99 I 

CBASIC User Guide 15.00 | 

SYBEX 

Your Your First Computer ..•.«-«. 8.95 

The CPfM Handbook 14.95 

The PASCAL Handbook . , 18.95 , 

Microprocessor Interfacing 
Techniques ,,..,,».,.. 17.95-J 



VISIT OUR 
RETAIL STORE 

• NEW HOURS • 

NOW OPEN 

TUESDAY & THURSDAY 

EVENINGS TILL 9:00 P.M. 



CHRISTMAS SPECIALS 



NASHUA 5 1 / 4 " Diskettes 

# TOP QUALITY — LOW PRICE! 

%##* Single Sided, Single Density 

>#ui: :$*!§=#* Soft Sectored with Hub Ring *##& 



# 

*e ■•: k* 



*#"i 



* 

* 



$ 19 95 BOX OF 10 

NEWPORT PROSTICK 



«***, 






* Professional Quality 
Atari-Type Joystick 

* Improve your scores — 
A must for maze qames 

1 00 



$ 31 



EACH 



* Extremely Rugged — Actual 
Arcade game Joystick 

* All parts are replaceable 

* 6 Month Warranty 
$5095 



PAIR 



VOLTAGE 
REGULATORS 



7805T 
7808T 
7B12T 
781 ST 
7824 T 

780 5 K 
7B12K 
7S15K 
7S24K 
7BLD5 
78L1J 
78L15 

7SH05K 
78H12K 



.99 
.89 
.89 
.89 
.99 

1.39 
1.39 
1.39 
1.39 

.69 
.69 
.69 

9.95 

9.95 



7905T 
7908T 
7912T 
7915T 
7924T 

7905 K 
791 2 K 
791 5 K 
7924K 

79 LOS 
79L12 
79 LIS 

LM323K 
UA7BS40 



.99 

.99 

.99 

.99 

.99 

1.49 

1.49 

1.49 

1.49 

.79 

.79 

.79 

4.95 

1.95 



TO-220 K 

L=TO-92 



W DISK DRIVES 

TANDON 

ITM100-1 {FOR IBM) 229.00 

| TM100-2 {FOR IBM> 295.00 

SHUGART 

I SA 400L (40 TRACK) 199.95 

I SA 400 (35 TRACK) 189.95 

CABINET FOR 5V*" 
DISK DRIVE 

I * COLOR MATCHES APPLE 
I* FiTSSHUGART 

SPECIAL — s 29.95 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
I Over 800 pages of manufacturers data 
sheets or> most commonly used IC's. 
Includes: 

* TTL - 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

+ Memory — RAM, ROM. EPROM 

* CPU's - 6800, 6500. Z80, 8080, 
8085. 8086/8 

* MRU support & interface — 6800 
6500, Z80, 8200, etc. 



WE NOW STOCK A 

COMPLETE LINE OF 

DISC, ELECTROLYTIC, 

MONOLITHIC AND 

TANTALUM CAPACITORS 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 EA. 

100 PCS. SAME VALUE .02 EA. 

1000 PCS. SAME VALUE .015 EA. 



JDR MICRODEVICES, INC. 

1224 S Bascom Avenue 

San Jose. CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430* Telex 171-110 

B 1912 JDR MICRODEVICES, INC. 



VISIT OUR -NEWHOURS- 

RETAILSTORE T -Th..fl-9 SaT.11-3 

PL EASE USE YOUR CUS TOMER DUMBER WHEN ORDERING 

TERMS For shipping include S2 lor UPS Ground or S3 igr UPS Blue 
Label Air Hem* over 5 pounds require addmonai shipping charges. 
Fcreignordervini:lud*iuTfir;ienranioLinira< shipping There i*atlO 
minimum order Bay Area and Los Angeles Counties add 6' ■ Sales 
Tsm Other Calilorma residents add & Salts Ta* We rewftl rhe 
nghl to tubshttiie manufacturer Noi responsible for lypograptucal 
errors. Prices are hubi^d io c hange without nolice We will match or 
beal any competitors c ... ► provided n n not tx-lon our cost 



CIRCLE 46 ON FREE INFORMATION CARD 



THE ULTIMATE APPLE 



COOLING FAN $ 69 






Easy Installation 

No modification of Apple 

required. 

Color matches Apple. 

Switch on front controls fan, 

computer and monitor. 

Ultra-quiet, reliable fan. 

Completely eliminates 

problems caused by 

overheating 



r MONITORS ] 


NEC JB1201M 


$169 00 


ZENITH zum-121 


$11900 


COLOR 




1 AMDEK color 


$33500 


IN EC JC1201M 


*329 00 ] 



ASSEMBLED & TESTED 
BARE CARD .$14.95 




16KRAM CARD 

* Upgrade your 48K Apple II to full 64K of RAM. 

* Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 

* Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 

+ Allows you to run Apple Fortran or Pascal with no 
difficulty. 

* Available as bare board, kit, or assembled and tested 

PRICE REDUCED 



$49.95 
KIT $44.95 J 







r 



[DISK DRIVE $ 299 95 ' 

• Includes metal cabinet 

• Color matches Apple 

• 35 Tracks/single side 

• Includes cable 

• Use with Apple II 
Controller 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 




MasterCard 1 



PRINTERS 

MX-80 

MX-80FT 

MX-100 

CALL FOR PRICE 

WE HA VE APPLE AND TRS-80 
INTERFACE CARDS AND CABLES 




SA400 35 TRACK 
DISK DRIVE 

CLEARANCE 



* VERY LIMITED SUPPLY 

* MODIFY FOR USE IN 
APPLE 

* PRE-REVISION "L" MODEL| 

* THEY WON'T LAST LONG 



$ 189 



95 



5 1 A" DISKETTES 

ATHAN A ss so soft 24.95 

MEMOREXsssdsoft .... 26.95 
VERBATIM ss bd soft .... 29.95 
VERBATIM iosectionhard 29.95 



1982 JDh MICHODEVICES, INC. 



CIRCLE 46 ON FREE INFORMATION CARD 







/O Machine 

type elements 



• 15" wide frame 
» Modified "Sefectric" 
Takes standard "golf-ball 
• Full typewriter operation (except repeats! 
TTL inpul printer driven P.C. board 
Complete read switch assembly for feedback 
* Fully Reconditioned 

How dwiM/wrCentronics-input" 

Complsie pi in i lor i Z-flO powered Centronics-lypa parallel Inpul Seles trie Interlace. Designed 
specifically lor our "SelBctric" typewrite r/prlnltr [above] uses only 9 chips and 2 K ol ISK 
EPHOM |lhe balance is lor lulu re RS-232 1/0.1 Easy to construct, needs only Z4VDC ;*4 amps. 12V 
@,1 amps and 5V0C ./vl amp for lull operation of the interface and the printer. The "Centronics- 
Type" parallel inpul accepts upper and lower case ASCII. Plans include pra-prog rammed 16K 
EPROM which allows printing ol approximately IE characters per second. 

ALL FOR JUST 

NOW YOUR "SELECTRIC" CAN BE TP.S-80, APPLE, 

AND OTHER MICROCOMPUTER COMPATIBLE!! 

TBS 80. APPLE 4 SELECTRIC jre tradeitmkl nl RADIO DUCK. APPLE COMPUTED 4 IBM COHPURlTIDtt 
WRITE or CALL NOW lor our EXCITING BARGAIN PACKED PERIPHERALS FLYER 



$2495 



omrjuter 
roducts & 
eriphRraJs 



WAREHOUSE 18 Ci.m.i- SI . Hai 
MAIL ORDERS Boi 204. Nrwlon. *.„ 
TELEPHONE ORDEftS 

617/372-8637 

Sorry No Colled Call* 
'Card & VISA Accepted 



CIRCLE 80 ON FREE INFORMATION CARD 



CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buy Warehouse Direct & Save $ 



fh 



36 channel 
converter 

$4595 




36 channel 

wired remote 

converter 

only 

$8895 



Send $2 for complete catalog 
of converters and unsvram biers 

Quantity Discount ■ Visa • Master Charge 
Add ?*'s ira-ipping— Mkh, residents add 4*& isles v&\ 



C&D Electronics, Inc. 

P.O. Box 21, Jenison. Ml 49428 
(616) 669-2440 



DON'T 

FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



o 

z 
o 

i 

Ui 

_l 
111 

S 

Q 
< 

DC 

120 



f/SS 



The Source for Quality at Low Cost 



Silicon 
H.V.Tri piers 

HIGH VOLTAGE 
MULTIPLIERS 




SYLVANIA Triplets 



ECG-500A 

212-139 

212-139-01 

212-139-02 

s 12 85 ea. 



ECG-523 

212-141 
212-141-01 

s 15 00 ea. 



ECG-526A 

212-141-02 
212-141-03 
212-141-04 

s 16 fl9 ea. 



REMEMBER! 

Sylvan i a 

Tubes 

70% + 10% 

OFF 

LIST 



Sylvania ECG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 



RG-59/U75 0HM 
Co-Axial Cable 
Copper Braided 
Shield _ 

White or Black ^ m 

S 44 S0 /1000 ft 



Bare copper 
conductor 

Braided bare 
copper shield 
A 



T 



Foam polyethylene 
dielectric 



F-59 Connector 

with Separate Ferrule 

1 MM 00 lot 



MT-1 



Matching Transformer 
75-300 Ohm 

59* ea. $44»/lO0 



2 Wiy - 75 Ohm Coupler 

MT-2 $i«ea. $89 M /100 




VERY POPULAR 



BO MFD x 450 Volts... .99 
100 MFD x 450 Volts... 1.09 



SOLDER (60/40 Rosin Core) 
1 lb. - .062 dia. 

{regular size) 

$7" SOU 




SOLDER WICK 99* 

Solder Removal SW-5 K!R^ 

% - Wide (Thlc k Type)-5 f set 



SILICON RECTIFIER 2.5 Amp/1 000 PI V 

100/ s 9* ! SL-100 



GLOBAR DISC - 120 Ohms Cold 
107191 RCA 



20 Ohms Cold _»«<K 

994 ^JC 



10 ASSOflTEDCIRCUlT BREAKERS , I 
1 (1/$ 7*9 Good Ass orlma nt 



CHEATER COHDS 

Polanied C Clip 

Price: 39C 24620 

Standard C Clip 
Price: 390 24623 



REPLACEMENT RODS 



4 Section LAR-4 690 

5 Section LAR-5 89C 

6 Section LAR-E 99C 

7 Section LAR- 7 990 



G.E. OM-300 



s 1 



49 



PANASONIC OM-500 
S-JS9 



EDWGECJ 

ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

>■ Also ask for Free 100 Page Catalog 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 



MASTER CARD • VISA 



CIRCLE 62 ON FREE INFORMATION CABn 



T Z^^COMPUTER 
^\/PRQDUCTS| 



MICROPROCESSORS 



16K Apple™ Ramcard 

LIST 195 
ACP 

*69 95 

> Full 1 year warranty 
Top quality — gold Angers 
• Expand Apple II 48K to 64K 
Compatible with 2-80 Softcard~ 
• Allows system to run with CP/U", PASCAL 
DOS 3.3, COBAL, Visicafc, etc. 
• Supplied with extra 16K RAM & has (2) LED's 




32K STATIC RAM 

2or4NKz 




Ifsal 
IIUL't 



!BK4 14HzKII SI SO 95 

16K4h*HzA4T ~-^„ 217.05 
32K 4 mi KJI »1 D0 - 0S T8*85. 
» 32K 4 Mhi A4T • 339.00 

BARE BQARO 39.85 

0,v ft &3w/QJI parts toasmww 99 95 



BARE BOARDS 



S-100 Scund Board 
EKeOACFU 

32K Static RAM (21 14} 
SK EPROW (2706} 
27C0r27T0 EPflOM 
ACP Proto Bowd 
VocEdt B30G PtqIq 
Vector 0333 1 1 ilrjl MB 

ACP Extender with coortectv 
13SI0E r^athflr flQnrel (WMCJ 
9 Slot Wclhflr BOOT) (WU(J) 
Q SIOS Molhor d (E * 0,-iiirJ abift) 
Ftoow PCB {B' SKUGART) 
SI 00 [A ¥5- 89 1 0) Sound Goto 
Appia Sound Board 



34.B5 

34.05 

34.95 

22 as 

22.20 
29.95 

lass 

3506 
29.05 
34.95 
3905 
34 95 
24.05 



UV'EPROM" 

ERASER 




Model S-52T 



16K Memory 
Expansion Kits 

for Apple/TRS-SO 

flpci J116 16K 

Specrfyccuncuter \P I L.yO 
CALX FOR VOLUME PRIG I NG 



SUB CONNECTORS 



^ 



Uruoai price. DB37 
mata, OB25 tenuis 
Gold PC mount wiin 



Mffl AMP, 
SpeoFy 25 c* 37 pins 



6037 $2.50 0025 $1 ,95 



Astec RF Modulator 

*-£>"*-*& for 

1--H* 5Jj COLOR 
A 
B/W 

P/N 10S2ChnrVicl 3 or -1 £6 &5 



1200 BAUD MODEM IC 

^^^^h. Features: 
^^^3|P .1200 Baud 

"i|Iill' H ■ 5VPI1I Onl( 

slum S1 29.00 



64K CMOS RAM 

S100{200nS) 

Uses2716's SQ/IQOO 

or em's 0*+C3 

Assemblsd * Tesled S399.00 



MOSTEK 



4K 
RAMS 



29<t, 



fBPmfi 200.000 pi&cw >n 

TV' stock — pricod to move 

li' Soma aaWK40?7 except irnS 
refresh. MK4015 4Kxl RAM 



STEPPER MOTOR 



Operates by applying 
12VDC In one direo 
tjfjn snd [hen rever* 

Infl polarity (or square 
wvttl Usw 12VDG, 
Clock Wi» Rotation. 
Rated 3 RPM at 4 
p.p.S. *.th a 5 degree 
Stspping an^le. 




10 for $39.95 



4K STATIC RAM 
iELL-OFF 

10/S9.90 




Same u TMS4044 

but dmigrwd specif icaJry 

Cor Z-&0 baaed aystami This 

Is a full-spec 4Kxl RAM, 45DnS 
Order P/N ZitorjSI 0+4 Whrfs supply lasts. 



Zilog 

Z8CPU 

with 
TINY 
BASIC 

Debug prog. 
Plus 6132 companion 
quasi-static RAM 29.95 



l 4? 

.rag. $49.95 



Stepper Motor 



*e* 



USED IN 

DATA 

PRODUCTS 

PRINTER 
$1 9.95 m. 



CONNECTORS 



DB25P IRS232) 

D325S FanuJe 

Hood 

Sat wllh Hoed, Sato 

22/44 S/T. KJM 

43/86 S/T, MOT 

SC/iOO 'Sr-ioo corwacnor w/w 
50/100 S-i 00 Connector 3/T 



S356 
376 

7*0 

2 95 
650 
-J 35 

3 8& 



PARALLEL ALPHA NUMERIC 
PRINTER 



9p 19 Column Printer prints 16 numerical columns plus 3 
^^MB^^ columns vhich have moth, alpha and ott>er notations. 
^"^ Each wheel has 12 positions with position 12 btank. 

Position 1 1 on numeric j l columns have- decimal point or #. Utiliz.es 2.75" 
witfe adding machine (ape and a dual color ink ribbon. Input data parallel 
with four bit SCO comparator clrc uit (schematic pf ovidodl. Print rale, 3 II nes 
per second. Operating voltage 22-26VDC with typical cycle lima of 
34QmS, Size BVsTW K 3VH x 5*"Dp. New. $1 7 .50 ea. 3/$45 



zaooi ssaoD 

zmoa cfloo 

Zed BBS 

zaoA has 

Ml f3fl5r> 18.1M 

3HO iflH 

1*02 175 

BOflOA 4.7S 

B0RS I4.BB 



Ot 16^2016 57.95 
32fi4-64K S.50 

■-no-? i.aa 

411fr-2 8/12.95 

2i0! z-yj 

2t02 re 

21LQ2-2 1.40 



2001 BBS 

2B01A 14BS 

9DQ0JL «HD5 

OSQZ 9H 

flfiGQA 1Bt» 

•4B1CO SABS 

0000 11.715 



»J5 



:■• " 

I4JQ 

12B6 
&J7JH 3JB5 
e7GS 4SBS 
E744 4B>5fi 

ens Moo 
«ee »sw 
oaoae inaa 



7BH05K 

7SM06 

78M.5. 

LM108AH 

LM30DH 

LM301CN 

LM304H 

LM305H 

LM30EH 

IM307CN 



W&5 
149 



LH1414N (1.90 

LMH&SCNrlM 4B 

1 49 MCI48i9N SB 

2-*6 MCl+a8N SO 

90 LM149CN 09 

35 LM1&5QN 1-50 

190 LMISJON 



21 ion 

2111 
2T12 
2i 14 
2114L-2 
2H 41.-4 
2125 




MOS PROMS 



27C4i;aKoLB}TS 
2733(4KrfljTS 

^riarzsirxav 
TMS27ia. sv. isy 

2?£fi. iV |450nSr 



rSS 99 2709 44£OnS) Jft. 7S 

12 95 270B|C5.Dnai 5 25 

1T02A S7& 

7.0& MM5203AO 1460 

17.95 MMSIOl-fJ 9 95 

uo 



^MOjIiivlUKW IW 
:S51«rJlSV>Lt«f IDK 
:5'J WMJ IVp'. Lm- H -SB 
nCkK^iaAaiiStirlfdlJii 
MCMMrtpUjBlS^rt rJJJ 
KUG17H WuCHOtf 1H5 
i- ? ? r-a i |" £ 



miOwtflBHr!, 
■71I4T Dul Flccn 
ini-DfDMlF«en 
iPTJorj osnam 

ITiriraDSFiiaiVT 
HA* 0*3 SrHlhr 

IHJOsrtQmmiw 
*T»4!>I B.M-, 
trai IQbElfjWT 

•miHts 

f«DWlBFt«|C4»P 

aTMS'-D^lBCD 

UHL<tW 

DUOIDttA 



iniEMar.wrar) 
*Yiioii ; jv.ir», 

•« ■■■■ :■ - ' \ ' ! Si 



::.'-£ u&R1 
UC1U1I 
W31WI 



13 *J INSBJM 

S51 A-W]^t 

Sii AYS-HOD 

SH HU5T40UU: 



IS99 

an 

-ITS 



E22S3 



■■■■l"* 



LOW PROFILE 
SOCKETS (nH) 



Spin LP 

14 pin LP 

19 pin LP 

15 pin IP 

20 pin LP 

& pin LP 

24 pin LP 
26 pin LP 
40 pm LP 



-IB 

.20 
31 
J9 
.34 

.20 



ts 

15 



.14 
.19 
.20 
37 

30 
.24 

as 

.43 
58 



3L WIREWHAP 
SOCKETS (GOLD) 



spin WW 

10pinWW|TmJ 

14 pin WW 
:i: ;.,- \\y; 

15 pin WW 
20 pin WW 
11 pin WW 
24 pin WW 
28 Din WW 
40 pin WW 



40 

sa 



.80 

1.18 
14S 

i :ib 
1.80 
2.2Q 



00 
1.06 
13S 
1.29 
1 53 
2.09 



LMStOCN 

1M31IWCN 

UUOI2H 

LK317T 

LM318CN 

LM31SNyH 

LM320K.XS' 

LM32or;«- 

LM320H-XX' 

LM323K 

LM324W 

LM337K 

Li.1.332 1 -: 

LM33&N 

u.lli^-.ix- 

LM340T.J0!- 

LH340H-XX' 

LM344M 

1M345N 

LM38UK 

LM35SCM 

LM380N 

LH372N 

LM37SN 

LU377N 

LM3SOChW 

LM3S1N 

LM3S3T 

LM398M 

LM3B7H 

LM3S0N 

N6531V/T 

NE55SV 

NES5SN 

NESeiT 

NE565N.'H 

MQSBHVV 

NE56?V/H 

NE502N 

LM702H 

ujToaum 

LWriOM/H 

LM711WH 

LMT1SN 

LM7S3WH 

LM733WH 

LM739N 

LM741CWH 

LM741CM-14 

LH747N/H 

LMriSWH 

LM760CN 

LM1210N 

MO1330 

MC.13H1 

MP13S9 



189 
328 



m 

1.76 
170 
149 

1 35 
1.35 

1 23 
125 
4.95 

.95 
8.98 
8.05 

98 
1.75 
125 
US 
1.08 
1.20 
5.S0 



IJ1S 
375 
278 



1.28 

1.40 

1.98 

3.7S 

.38 

U 

19.98 

1.28 

1.78 

1.80 

278 

1.90 

29 

75 

39 



39 
2.95 
1,90 

1.95 
1 95 
1.78 



U4IB90K 
LMIBBSM 

LU2111M 
LMZSOON 
IW29Q1K 
U^2917:H 
0A30131 

qi uiirr 

CA3021T 

CA3023T 

•::i,::iy! 

CA30391 
CA304BH 

lm :r'-3'i 
CAaOfiSN 
CA3080N 
CA3062N 
LM90MN 
CA30S0T 
CA3031N 
CA306JN 
CA30JS3N 
CA208SN 
CAJOSW 
CA3098N 
3«i,3Jr, 
CA3130T 
CA3140T 
CA314GN 
CA3100T 
&U190N 
CA3410W 
HC3423M 
MC34B0N 
SQ36i4N 
CA3BO0N 



UA3909N 

LM3914N 

LM39I8N 

UrfaeiflN 

RC4131H 

HC413W 

P3C4I51N 

HC4194TK 

RC4195rK 

UIN200I 

ULM20O3 

aj75480N 

SN7S451N 

SN75452N 

SN75453M 

SIJ75454N 

SK754S1N 

SK75402N 

SW754H3H 

SN75404N 

TL494CN 

TL496CP 



3S 
310 
1.76 

99 
2.S0 
298 
2.19 
1.99 
3 40 
2.99 
2.76 
1.29 
1 20 
1.40 
3.10 
3.19 
4.98 
1.40 
120 
1.89 
ISO 
1-66 

£0 
2.00 
3.49 
1.09 
130 

1 IS 
2.40 
1.19 
195 

SO 
140 
395 
3J)S 
330 

m 

1.19 
OS 
3.78 
3.95 
3.75 

2 35 
1.10 
3,70 
4.05 
6.40 
125 
1-SO 

.59 



gg 

60 



4.20 
1,08 



52 



74SCOS . 
74S02 
74S03 
74S04 
74SOS 
7450S 
74S00 
74S10 

7451 1 42 

74S16 42 

74S20 42 

74522 .42 

74S30 .42 

74S32 .49 

74528 1.19 

74540 .46 

74S51 42 

74564 4« 

74586 48 

74S74 .60 

74S80 .72 

745112 .72 

745113 .72 

745114 .72 



745124 
74S133 
745134 
745135 
74S13B 
74S136 
74S139 
745140 
7451 SI 
745153 
745157 
745I6B 
745160 
745174 
745175 
745166 
7451 04 
745195 
745106 
745240 
745241 
74S242 
745243 



745244 52.90 

74S251 1 .35 

745253 I 35 

74S2S7 1.29 

74S2SB 1 20 

74S2S0 .75 

74S2BQ 2.70 

745267 2.00 

74S2S6 256 

745373 3.10 

745374 3.10 
74S3S7 2.76 

745471 7.05 

745472 7.95 

745473 795 

745474 906 

745475 9.95 

745570 575 

745571 676 

745572 BOS 
743573 595 
74SS40 290 
745041 200 



DIP 
SWITCHES 



aPosihon s .99 

4Poal||ori 1.19 

5PDsllkyi 1.29 

GPoslKwi T35 



w 

■P.-, '.I;-, SI .39 

8 Positron 1.49 
gPosiiion 1^65 
laPoaiiwn ],B9 



MUFFIN® FAN 

The dependable, low 

COSt. Lit yrjgl S(?! h nrj fan 

f of commercsaJ tool mg 
appNcaiions. 

• 105cftnfreea»rdel»ve(y 

• 4.68' sq - i i-j .Ji.-4.-p 

Weiaht- iToil 
SPECIAL PURCHASE 

*t* $9.50« 




SUPER IC CLOSEOUT SPECIALS 



ULN2003 
74LS663 
74LS377 
74LS5241 

6551 RAM 
UM733CN 
MC1414 



27*190 

3/1 .09 
2/t.99 
2/1 J39 

95 
295 

3/1 &a 
3/190 



2NGI21 3/S1.Q0 8O90ACPU 



SK3 2S&2 3 85 

74S287 1.95 

276SEPROM Z-96 

741T3/ST10 5/1.99 

2SQACPU 4 95 

6522 GS5 

6502 CPU fl.96 



2.95 



2102 RAM 

4080 HAM 1.49 

8X500 CPU 1405 

7+S387 1.9* 

2706EPRCW 8^23.95 

74LS03 3/ 1.00 

2114 8/1450 



1502/ CRT S3 95 

11C24 BBS 

95H03 230 

MMS320 6.00 

9131 fVM 1 90 

FJAM402 ISO 

110JRAM 3/1.50 

BTOOA^ 2/10S5 



TOLL FREE 



7400 S 19 

7401 22 

7402 22 

7403 .22 

7404 .22 

7405 33 
740$ 35 

7407 .35 

7408 28 
7400 23 

7410 .22 

7411 219 

7412 29 

7413 39 

7414 59 
7418 2& 
7417 .29 

7420 22 

7421 -l*!. 
7432 2^ 
7423 ,29 

7428 .29 
7420 29 
7427 .25 

7429 .45 

7430 23 
7432 .20 

7437 .25 

7438 29 
7430 50 
7440 19 
7441 
7442 
7443 
7444 
7445- 
7448 
7447 
7448 
7450 
7451 
7453 
7454 
7450 55 
7400 .23 
7470 59 

7472 .29 

7473 54 

7474 34 



74L5O0S .26 

74LS01 .23 

744^02 3B 

74LS03 20 

741J3Q4 ,35 

74LSD5 .28 

74LS00 .20 

74LSCO 35 

74LS10 .28 

T4LSU 50 

74LS12 33 

74LS13 .47 

74LS14 .95 
74LS16 
741520 

74J.S21 .33 

74LS22 53 

74LS26 .33 

74LS27 .33 

74LS23 55 

74LS30 26 
741S32 
741S33 
744.S37 
74LS30 
T44S40 
74LS42 
74LS47 
74CS43 
74LS51 

74LS54 29 

74LSS5 53 

74LS73 ,45 

741S74 .42 

7-1LS76 SS 

74i£70 45 

74LS7V3 .45 

74L4383A .79 
74LSS8 1 19 

741509 4& 

74LS00 ,57 

74-LS92 .75 

74LS03 ,75 

74LS9S S3 

.■■iLS>:. 9B 

74-L5107 45 

7415-109 4& 

74LSU2 43 



33 



4000 S JS 

4001 35. 

4002 35 
4008 105 

4007 25 

4008 1.39 

4003 45 

4010 45 

4011 .35 

4012 55 

4013 45 

4014 1.30 

4015 1.15 
4018 .59 

4017 1 10 

4018 ,90 

4019 .45 

4020 i 10 

4021 1 19 

4022 1 15 

4023 50 

4024 ,75 

4025 25 

4027 .65 

4028 55 
4020 1 29 

4030 45 

4031 325 

4032 2-15 

4034 325 

4035 95 



7475 * .38 

7478 54 

7470 400 

7480 49 
7432 95 
7483 55 
7485 .05 

7488 .35 

7489 175 
7400 50 

7481 .67 
MSB 45 

7403 .45 

7404 .00 
7495 65 

7490 69 
7*97 200 
74100 ;■ 90 
74107 .32 
74100 
74118 
74121 
74122 
74123 
74125 
74126 
74120 
74132 
74138 
74130 
74141 
74142 2 95 
74140 2 05 

74144 2.95 

74145 .62 

74147 1,05 

74148 1.20 
741 GO 1.09 
74161 .67 

74152 .67 

74153 .67 
74164 1.19 
74155 78 
74150 .70 
74157 .09 
741S0 1,65 
74150 2.40 
74160 .88 



&3 

BO 



37 



30 

55 



BO 



9t 

70 



74161 £ 
74162 
74103 
74164 
74165 
74168 150 
74107 
74170 1.80 
74172 4 75 
74173 
74174 
741 7S 
74178 
74177 
74179 1.34 
741.80 
74101 176 
74182 
74164 225 
741 &5 225 
74168 995 
74188 390 
74100 1.15 
74101 
74192 
74193 
74194 
741 S 



,"5 



1 16 

as 

05 



BO 

H 



741S8 
74187 

74130 139 
741 BB 150 
74221 
74251 
74273 1-05 
74278 109 
74270 
74283 1 40 
742S4 090 
74285 3.90 
74290 1 25 
74298 
74365 
74308 
7436 f 
74300 

74330 1.45 
74393 1.90 
74400 1-00 



&8 
08 



74LS113S 43 74LS245SS?0 

74LS114 4$ 7413247 1.10 

74L3122 55 74LS248 

74LS123 119 74LS249 110 



74LS124 
741S125 
74LS120 
74LS132 
74LS136 
r4LS13fl 
74LS139 
74LS145 



X 74L52S1 140 

.00 74L3253 t,40 

52 74LS257 

.79 74LS2S8 .08 

.49 74I.S259 295 

05 74LS280 

.85 74LS281 240 

.SS 74LS208 



74LS14S 140 74LS273 

74LS151 70 74LS27S 4.40 

74LS153 .79 74tS270 50 

74LS184 1,70 741,5303 00 

74LS156 1,18 74LS290- 

74LS15S 99 74C&593 50 



74LS1S7 
74LS15S 



05 74L3295 1,10 
.75 74LS29B 1.19 



74LS1B0 1.05 74LS324 1 75 

74LS18J 1.15 74L3347 1^5 

74LS162 1.05 74LS548 105 

741S163 1.05 74LS352 1 19 

74LS184 1.18 74LS353 1 

74LS1B5 .80 74LS3S3 1 

74LS166 2.46 74LS505 

T4LS160 1.15 741S068 

7415100 1.15 74LS367 

74LS170 198 74LS30Q 00 

74LS173 00 74L5373 1 80 

74CS174 .00 74LS374 1.39 

74LS175 JB9 74LS375 .80 

7415181 220 74LS077 1,95 

74L5I00 l 15 74LS3S5 

74151 Ot 1.15 74LS3BS 

74LS192 .98 7415300 105 

74LS1&3 50 74L3333 1,05 

7415104 1,15 74LS395 1.70 

7415195 .65 74LS309 235 

74LS196 00 74L5424 255 

7415107 .00 7413068 1,75 

74L322t 1.15 74LSC70 229 

74LS24Q 1.6Q 8ILS95 100 

7415242 109 81L500 100 

74L5243 1.08 81LS97 180 

74L5244 149 81LSS6 169 

VOLUME MtCFHE 

GJUi 
TOLL FREE 

4089 $295 

4093 

4004 255 

4098 229 

4099 2.25 
1440B 1205 
14408 1205 
14410 12.95 
14412 1295 
14415 80S 
14418 
4501 
4802 
4503 
4505 
4508 
4507 
4506 
4810 
4611 
4512 
4515 
4518 
4618 
4520 
4556 
4556 
4566 
60C95 
0OCO7 155 



1.10 



4041 1.25 

4042 55 

4043 05 

4044 C'3 

4046 1,75 

4047 105 

4048 .99 
4049 
4050 
4061 
4052 
4053 1.10 
4065 305 



4000 l 38 

4069 35 

4070 49 

4071 35 
4072 
4073 
4075 



39 
35 

4076 120 

4077 35 
4070 55 

4081 35 

4082 35 
4065 IBS 



.00 
395 
.75 
05 
375 
t,19 
1.10 
150 
275 
1-45 
150 
125 

-:-:•:■ 

09 
225 



li4-8230 

,95-1565 



Mill Order P.O. Boa 17329 [nine. CA 92713 

n e lal 1 : 1 3 1 B E. Ertinger. Sinl a Ana C fl 92 105 

1714) 558-aai3 

54? H. Trim Hie. San Joss. CA 95131 
|4Do| 946-7010 



TERUS: MO CsfMlVf Ch«t Btit. Wtra. P«*Hiar 
rh*chs ate?* 3 mcahi r&r jxk >***ing InOuHS Dfrrtr i 
Lcaru» sind w&H CSJ-fl • i VMS. AULA, CD adfl 3% 

S*rrr±e EH*ro}* Add 3\ aVMppHtfli 1 fUndlttg Or 12 50 
» h Eh«w*>4 ill oaalfK Md 1 QV Irjr loriign pntel tit 
1J5Pjm^PM(|rxli l d*T#i442 < ^ior4>rwrntj4Jr MOCOOl 
Prrc«i *utflKt to ChlPO* *Hh«ul Mrtc* Sam< Hvmt 
i~ti»rt to pnv »lg Wa m*ni ih# rtQiit ra .ikb&rn nl* 
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G.E, MOV 
Spike Eliminators 

10^90*1.29 



■ lliV 



Cob I net 

Black Metal 
2V4"X4"X2" High 

ioq/^s.oo 




Chassi 



(H.D.) 

Fantastic! 



115 V. BLOCK FANS 

*6.95 



3" SQ. 
» FAN 31 




ULTRASONIC BUG ELIMINATOR 

IC BASE CIRCUITRY WITH PIEZO 
AIL COMJ»ONENTS — 
ELIMINATE COCKROACHES 



FIEAS. BUGS. 



KIT 



'14.95 



Dual Computer Chip Sal 

7 CPU 1 MRU Syitomi/Dunl - 

Ck-:ki ACL Li 

513 X Q Bi Polar Ram 50 ifftK 

ft support 

It 2WJ3 Ri Pokir Rom 

74L5624 Volt Conf, Ok. 

74121 ::: r-na ::. 

29701 64 X S Front 

MC B631 Momwiobl*, R*1rig. 
MuhMbrato, (7) 
CAttttA Qvod 20 MA. OP AMP, 
6503 CPU 

ao+ewpu *9«95 

7MR*fl 

TMS W01 Prog. KflytKj'rd InTtrFw* 



SEND FOR 
FREE 1982 
CATALOG 



0-15 VDC 

o-2o voc 

0-1 60 VAC 
30-0-30 DCA 
O-ISDCA 



2'// Meters 

■:■>..:-,:*> Of 

Any 1 

s 5.95 



R^ 



IfflJ 



lO/'M.OO 



Tri-Color LEDS 



Red Green reverse volt 
Vellow A.C. 



2/*1.50 




Transformer 

*2.39 

30V. CT. 1.5 AMP. 
10,'22,00 10Or"2OO.0O 



TRANSFORMERS 

TR79 HULTI-TAPS 

6,7, t, 12'*^ 1 to 1. 7 A.. 10V. /fl 
+ «V./1.5A.C.T.*^95 

TR97 
4JV.,4A..)4V./JA„ f -« - 
30V./3A.. I7V./3QA.. C.T. /tfiT? 




ITT Power Supply 

Triplft or Dual 

± 3% Low Rl pal* 



Chwic* Of 
+ 12V. 7A -I3V7A 
or 24V, 7A. 
And SV. 10A. 



SXO.OeOrig, T»latyp* CotT 

s-xs-HisihAU- '59.95 




Power Inverter 

uv. tonsv. 

450 Watt 

*79.95 




I Full Warranty R*fl. OEM ( 1 59.95 




General Instrument 
Varactor Tuners 

Mlttufi 
VHF - UHF 



s 22.50 



Voltage Regulators 

<\ ■ SV. 7805 
-Sv. 79M05 
»6V. 7806 
+ 12V. 7812 

5/*5.50 10/ l 9.95 + «v.78i5 




MOTOROLA PIEZO SPEAKERS 
SPECIAL 

s 6.95 



3V4" 
RESPONSE 
60 TO 30.000 H* 



Toko 10.7 MHZ. Xtal Filtor I Coll 



*».OS 

Irm '1)9.50 



fl p s 



Voltage Regulator 

*OQ(nk Boards 

\ Ik— — '^o lran»Parm«r 

*1.29 



Ctiok. 

Of 
iW.,9«„lV.(}l.)A. 



RFI FILTERS 

2 AMP. HOPKINS 
#F-8501O ji ge 

6AMP.CQRCOM 
#6EF1 



s 2.95 



Dip Tantalum Caps 

6 fl, 10, IS. 22, 33. 47. <p 6 3 . ^*J# 
22. 53 fe 1DV. ^J-^ 

I 5. 3.3, 4.7. 6.8 * 1SV /aAm 

15&2DV zyc 

.17, .68, T.5. 2.2, 3.3, 4.7, 6.B & 35V 
22, .68, T & 50V. dipped and Solid 



Piezo Elements 

39 e 



Fantastic 

Mum to T"ransdii'-,.--T 



WORK HOLDER 

•6,931 



6 UMfVEflSALS 
HEAVY BASE 

ALLIGATOR 



ar 



Hoot Sink i 

TO-3 14" X 4" X l 1 /." HT. 
TO-3 IO"X4r lti „ 
TO-3 «,J"X3.J" *°™ 
TQ.220 4L> 59* 



Specially Chips 

IM640? Uarli ii.*S 

WClOUSPBus Drjvtjr (3,50 
N4S51 23F Prcrn. 254X0 SI .5? 
4IW«HL 'KHfiAJWMK 
MMlTCn'S.KEprcHn 
(SOONSB/'lS.SORom 
CPU 'UK 



(813) 392-0406 



ad ci liT. tor shipping and handling ,..,.. ■.,-■..[■. ,.,,.. _, .i.a. g.< :■ so 

H.J. Knapp of Florida, Inc. 

4750 96th St. N. St. Petersburg, Florida 33708 
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Burglar/Fire Alarms 

FREE 



over 2000 




free technici 
and assisin 

CCTV O 
controls 
alarm syste™ 
passive infrareds 
motion detectors 
ultrasonic detectors 
magnetic contacts 
smoke detectors 
vehicle alarms 
accessories 
remotes 
tools 



wmourttain west™ 

4215 N. 16th Street Dept. RE- 12 
Phoenix, AZ 85016 

1-800-528-6169 toll-free 



USE YOUR 
WILL POWER TO 
FIGHT CANCER 

For information about 
bequests, call the 

AMERKAN CANCER SOCIETY 

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE 




B ..." . TTT7. 



UA-^* U e-TTi 



*.. i.n! k. 



SjSlgi^ 



"3X W— 



ttztt^y^Btssr-zzj. 
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MORE CAIN 

Than a Mitsumi Tuner 

PHILIPS VARACTOR 

TUNER — $23.95 

MODEL ELC 1045 
FREQ RANGE 
UHF 470-B89 MHZ 
CHANNEL 14-83 
OUTPUT CHANNEL 3 
75 OHM INPUT 



Pari So. 

[>SSV10 
DSW20 




Philips UHr Tuner ELC 1045 $23.95 

Primed Circuit Board. Piednlled 

Cla« EpoKV $IS.M 

OSW30 P.C.B. Poieniirnnetrn 5-10K. 1-SK (S.95 

DSW<0 Reslslor Kti 1/4 sun 5MI. 

Carbon RcsisEors 32 pes 54.95 

LJSW50 Panel Mount PolentconieTCr) 

2-10K and K nobs (195 

DSW60 IC's 7 pes.. 1 Recllllei. 

2 Regulalots i 1 Heal Sink, , (15,95 

D5W70 Electrolytic Cap Kit, 8 pel (4.95 

D5W8B Ceramic Cap Kit. 33 pes. W.95 

USW90 Varijbic Trimmer Kit, 4 pes (3.95 

D5WI0O Coil Kit, MS uh, 1 wriable 33 uh 

• 1 - * 37-12 Totold • 24 wire $1,95 

DSW110 t.C, Soelcets 5-6 pins. 2-14 pin $4,95 

OSW120 Power Transformer 

PRMTTVac, SEC 24Vac, 1 amp (5.9S 

DSW130 Speaker, Oval 8 ohm $3J» 

DSW140 Mist. Parts, Hardware S, Hookwire 

AnT, Term, Switch Dpdt, Fuse. 

Fuscholder, Line Cord, elc ,.,..,,., $7.95 

When Ordering All Hems 
DSsVHS-0140 Total Ptke (99.95 



R.F. Modulator 



Combine boih audio and video outpui onto chanrrel 3 

or 4 ot your T.V. set. 

Single i.e. chip (MC 1374) makes for quick and easy 

assembly. Single adjustment control! A must for every 

video recording or computer enthusiast. 

VH-11 Kit (19,95 



NEW & IMPROVED 



Features: 

• 25 rJB gain! 



UHF T.V. 
Preamp 









o 


n 


c 


"l"' 






u 




Li 



Vour reception will drjma'ticaNy impi^vel This u nil 
will endbfe you to pull in signal you never knew were 
therel 

For both indoor and outdoor use. Input jnd outpuc 
impedance 75 ohm. No adjustment! Easy aL&embly. 
IH-D Kf( $22.95 




^ 



PWD KITH! 



Part No, 
PWD 10 
PWD20 




Price 



Deicrtplion 

Philips UHF Tuner ELC 1045.--. (3.95 

Class fpovy Circuit Board, 

Predrilled (16,95 

P.C.B. Pots, 4-MK, 2-1K. 2-10K, 

MOCK,.. $9.95 

Resislor Kit 1/4 wall 5'1 $4.95 

Panel Mount Pots 2-5K , (3.95 

iC's 7 pes., 1 Rectifier. 

2-Hcat Sinks & Sockets (11.95 

Ceramic Disc Caps — 37 pes 

£ Misc. Type Capacitors (11.95 

Electrolytic Caps 18 pes (5.95 

Variable Trimmer Capacitor 

5-5-35pP $4.95 

PWD100 Coll Kit, 2-T37-12 Fcrritc cores Totold 

4-Prewound Indicators ,..,,. (2.95 

PWD110 Mik, Pans— Hookup Wire. Ant, 

Terminals, Fuse, fuseholder 

Dpdt Switch. Line Cord etc- 54.95 

PWD110 Power Transformer 

Prlmary-117 Vac. 

Secondary 24 Vac, 1 amp ............... (5-95 

PWD130 Speaker, Oval 8 ohm S2.9S 

PWFJ140 Cabinet. Prepunched & Drilled $13.95 

When Ordering All Items 
PWTJ10-PWD14O Total Price $124.95 



PWD30 

PVVD40 
PWD50 
PWOM 

PWD78 

PWDS8 
PWD90 



Avatfabfe by Kuil Ortk-t only 
Send check or money order to 

ST AVIS ELECTRONICS, INC. 

912 W, Touhy Avenue 
Park Ridge. Illinois 60068 
(312) 564-0104 

Minimum order $15.00. Add lO",, shipping on order* 
under $35.00. Orders ov«jr $35.00, add 5%. 
Ola log - $t.0Q* Visa & Masiercharge acceptable 



J 
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When QUALITY counts 

...at competitive prices. 



• • • 



OSCXJXKjCOPE V-10SOF 
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Hitachi 

V-1050F 

100MHz, QUAD TRACE 
DELAYED SWEEP 



Channel 1 Output for DVM or 
DMM Large, Bright 8 X It) CM 
Screen 

• High Accuracy ±2 % (+ 1 to 
+3S°C) 

• 1 ligli Sensitivity: 500 «V/div (5 
M Hz) 

■ Alternate Time Base Operation 
Automatic Focus 
Variable Mold-off 
Full TV Triggering (H.V) 
20 MHz Bandwidth Limiter 
Delay Line for Viewing Leading 
Fdge of Signal 

• X- Y.< )peration (CH 1 : Horiz., 
CH 2; Vert.) 

• Trace Finder 








V-509 Delayed Sweep DC-50 VHz 
Mini-Portable Dual Trace 



V-209 DO20 MHz 
Mini-Portable Dual Trace 



FEATURES: • 3,5" Rectangular CRT. *Sensitivit\ 
I mV/div. (10 MHz) 'Sweep Times to 10 ns/div. • 
Individual Sweep Time Controls (A, B). ■ Full TV 
Triggering (H, V) -CHI Signal DVM Output * 
Single Sweep • Variable Hold-off • X - V Display 
Mode -Three Way Power Supply • Optional Battery 
Pack Available 



FEATURES: • 3.5" Rectangular CRT • High Sensi- 
tivity (lmV/div. at 10 MHz) « Fast Sweep Times 
(TiOns/div.) • Accuracy ±3* (+ 10 to 35°C) *Z Axis 
Input • X - Y Display Mode* Auto Focus* Three Way 
Power Supply - Take Anywhere* Full TV Triggering 
• Human Engineered Front Panel ■ Calibrator 0.5 V 

+ r 



FROM THE SOUTHWEST'S OLDEST HITACHI DISTRIBUTOR 

SURGE 
STOPPER 



1FLUKEI 



DMM'S 

D-802 Multimeter 
Shown 




Protect Your 

Solid Slate Equipment 

ML Listed 

MD6-3; MD4-3 Shown 



SJB DISTRIBUTORS, INC. 



10520 PLANO ROAD, SUITE 206 
DALLAS, TEXAS 75238 



4 



CALL TOLL FREE: 



OIOAI C El rtM CDPET 



800-527-4893 (OUTSIDE TEXAS) 
800-442-1048 (TEXAS) 
214-343-1328 (DALLAS) 
mcnoHiTKlN CARD 



,s ir a 



- FfjRMULA INTERNATIONAL INC. 

12603 CRENSHAW BOULEVARD • HAWTHORNE. CALIFORNIA 90250 • (213) 973-1921 




PERFECT GIFT1 LOW PRICE 
HIGH QUALITY WATCHES & PEN WATCHES! 

Mechanical. Yellow Case, Blk PVC Band 

Digital. Smurl. Blue. Yellow, Pink 4 Red . 



Digital, Lady's Quartz, Wnite, Burgandy, Blue, Tan 
Penwatch. Cross Look-alike. Slainless steel 



$16,5(1 ea. 

$9.95 ea. 

$9.95 ea 



_S9.95 ea. 



ALL WATCHES HAVE 60 DAYS WARRANTY 






PROFESSIONAL FM WIRELESS 
MICROPHONE 

Made by one d1 " ha leading Jipimu menufBclurera This | 
t at tory a s s n mbled F M wireless microphone ■■ pnwuid by 
iud AA sij* battenes. It tranemite m the ring* of BoiOS 
MM.' Element t* built in ■ plaalic tuba type cope wilh an 
omni'dnectlpnel electronic condnninf miciophnnn unit 
By usmo ■ standaid FM radio, aignal tan be ^eard any- 
where on a one-acre lei. Sound quality waa judged "very 
good " MODEL WEM-3S, QN ^al.e 

WASS1660 S12.50each 



SANYO UHF VAR ACTOR TUNER 

FOR UH f CHANNEL H S3 
Tuning voltage +1-+ZSVDC Input Impedance 7BO IF 
band width J- IfiMHr. N w se Ti jjure 11 5^0 Mm. SitilW X 
IK" x W~ Supply voltage IfiVDC. 

Modal 115-B-403A. Video IF 02 BMllr 

Model 115- 8- 405*. Video IF 4b 0MH.- 

$35.00 *■, 

Tuner Is th* meet importjwfl ps*t of the circuit Don't let 

Those Si St. 00 turttfi fool you 

All uniri ere brand new from Sanyo Whm ordering please 




REGULATED DUAL VOLTAGE SUPPLY KIT 

± 10-3-0 VDC >, 250 me ad,u*i»bfe. fully regulated Kri 
include* ril electronic part*, hlter capacitor*. IC't. baal 
link* and PC Board 

512.60 pot kit 



MARK IV — 15 STEP 
LED POWER LEVEL INDICATOR KIT 

Thi* naw atetw level Indicator kit consul* of 36 4-CoJor 
LE Di f 1 5 par channel | to ndscate una mind level output Of 
your anapafcer from -3WB to +3dB. Coma* with a wail 
deaioned i iLk acreen printed puwtic panel and hae a selector 
switch to allow Oc-ating or grackaal output indicating Poww 
supefy ■* Ah 1 2 VDC with THG on board" incut eeneruvriy cefv 
trail TMa urut can work wrth any empMier from 1W is 
200WI K'l includes 70 pea driver transistor*. 38 pes 
mnlchsd 4-cOlOr LED's, all Other eloGlTDniE component* 
PC Boatd and front panel. 

MARK IV KIT 

$31,60 



GOOD NEWS FOR HI-FI NUTS' 
Introducing wr TA-2000 200 watt* P P Super Mmo- 
AnipMicr Kil 

By u*ing lour atanaa of modern P.P. Supei Mirror Circuit, 
TH D and TIM era kepi under Ol % at riled output' 
SPEC I F I CATION S 200 W RM S into 4 or 9 fl 



flig 1».<W0 Hi |n 1*) 







Ho Fee (Jcanl* 

OUR PRICE *4»-» J 

AddiElonjU Ifccrapnoni 1 J 

(Tranimillar) AHHBbtt 

AT S2I.00 Meh 

HUHA WM E-f 9 






CRYSTAL CONTROLLED 
WIRELESS MICROPHONE 
SYSTEM 
TrancmJrtn- FxTT mic fctr flpl 
30 H i- 1 B KHz r o 3 po nit SC'ial 
rMntrollad 49 MH; AM Band 
for drrrl-troa parforrnanco 1 00 
M W gtrtpul(ntTTgfl appro* 
mim] lor ralrabla 
longi ranga trana 
mianon. Pe-warad 
bjitV radio bat- 
tarv [inc- ludad}. 
Raealvar. X'ral 
contrail ad" lo^ki 
on 49 MHa rra n* mi t lor stgnal On panel VU mator. nw 
iluri The signal itrongth Iram Eha nticrophorla. Slandard 
irhionr jack otrtlaC tnnnaeiEon lo a P. A or oihai phi on n 
Input. 9V battarv Included Th n profe anonal aat ia Ideal for 
en araga. m field, church, m house or outdoor u** 




SANYO ANTENNA SIGNAL BOOSTER 

Thn Ooo-itar is ipaciallv danoriad for UKF Channala (14- 
831 Afiar mnaHmg |b*tweefl in* antenna input eable and 
lh« UHF iu«f), th<» unit will provrda a mriimum or lOdD 
gain, thai i» approximately % nm»i bniiar than you m* a*a- 
mgmow. Idoal for tFua* who liv* in apartmenti that can not 
put up an outdoor antenna. Small In *ltb, (mjy 2" ■ 1 Vi" *. 1 ". 
Supply voltage if 16 VDC Back In Stank. 




^H 




^^ 



O^fe A 



*NEW ITEM* 

MODEL OOVO076 

%\ 2.50M. 

HYBRID AUDIO POWER AMPLIFIER IC> 
From 7 WATTS 10 100 WATTS 

Typical mlingi: Oporatrngeaial^mp »'C T.H.P"0,5W 
20Hi-20KHr IncHn raalaianca Po=0.1 vVSOKft Powar 
bandwidth IOHji- 20 KK: Fraq. tMponaa 10-1 OOKHi. Out- 
put reaiatance atm. WHh tnah>rn prrtaction caeuh All 
unrta eem* wnh data ihmrt 



WHISTLE ACTIVATED SWITCH BOARD 
AH board* are: pra-ai lamhled and 1 Ell ad . Your Whiatla to its 
FET Tindnmrr mrCTDplKma Item a dn-IanCa. at far art 30 
i<Mi away (samnrtflty can ba eaairy adjuatad]. will lum (ha 
TWilcN on and if you whiatl » again H wi N lum att I Heal for 
rirrtoia control (Or*- electrical appliance iucb is I igliLv cof- 
f« pot*, TV. KrFi. radio or other projects Unil wcrks on 
■VDC. 

M00EL9U ... S4.50H. 



SOLAR CELLS 

O BV 200MA Idaal for all hrnda of wUjr proiaeis. ceils 

ba put in serial to dguble uoltao» Or parallel to double 

currant Si .99 *a. 



6- WAY A/C ADAPTOR 



(HIP? LOW PtilCt 
S5 SO , 



P ROF ESS I O N AL R EG U LATED 
VARIBLE DC POWER SUPPLY K3T 
All aelid atal«i otreurtry wrrth high arrfioi an cy power tranue- 
tor 2SD3U and IC voftaoe r*g w litar MCI 733, Output 
voltage ean be pdjuiTed from 0- 30V at IA curmm rlmrtad 
or 0- 1 5V ai 2A currant limi-tadl. Interna I reaiatanet la loai 
than O.O0E11. rrpple and noiae taaa than ImV, dual on 
panel matera for voltage and amp reading, alio with on 
board L£D and audible over load indicator Kit tomai With 
pra-drillad PC Board, instruction!, all naceaaary alac- 
ironic component*, traniformar' and a profaavional look- 
ing metal cabinet The bear project fot school end the mott 
useful initrumont for ropaiTmall. Build one today! 



MODEL TR88A 

:*>vtic - ZA 



MODEL TRSBB 
0-30VOC O I A 




SG9.50 Per Kit 



FOR INFORMATION 
CALL (213) 973-1921 



SfP 




AOOOOSUY 
at S6S.00 



1Z0W PURE DC POWER STEREO AMP KIT 

Oailkig pOwar hungry from your small amp 7 H ava to watch 
your budgat> He* ei a good aelution! Tha TA ■ BOfi is a pure 
DC implifiir with a built in pre- amp AH coupling capaci- 
tor* are eliminated to give you a true reproduction of the 
music On board tone and volume contrula combined with 
built in power supply make Hm TA-BCO the mo si compact 
eterao amp available. Specification*. SOW x 2 tate flfl. 
ft*), range 0H .'■ tCOKHi f 3d?i THD ,01% or better S/N 
ratio: BOdB. Sanaitivlty- 3mV Into 47K. Power Haquire- 
mant ±24-40 Vo Ita 




+ SPECIAL* 

EXCELLENT PRICEI 

MODEL Wl 0034 

S29,60 Par Kit 

TranalorTnar 

S1O.S0 aat 



TA-323 60 WATTS TOTAL 
30 W + 30W STEREO AMP KIT 

This ia a solid state all transistor Circuitry with on board 
si erao pra-ainp foe moat micTOprwna or phone ■npul Power 
output employa 2 pair* matching Darlington Trans.isiE.ci 
Brrventiy the populaj2N3063 DrivrjrTraniillora. Four built 
on board conliola for, i/oluma, balance, liabie and bass 
Power lupplv requires 4EIVCT 2.SA EranirOrmar. THD at 
lets than 0.1 % between 1 00H z- 1 0Khz el ful I power. (30 
Watta ■'■ 30 Watta loaded Into Bfl] 



1 WATT AUDIO AMP 
AH part* axe pre-aaaombled on a mini PC 6o*<d Supply 
Vo««» 8 9VDC SPECIAL PRICE $1 .95 



6W AUDIO AMP KIT 
TBABlO with Volume Control. Power Supply 6-1 SVDC 



Only £7.50 u. 



Mmiimini Ofdftt $10..00r , Callt Restdunls add 
B.b% Salcrb Tax.. Priori^ Orders Accepted on 
VISA or MC ONLY, NO C O.D s Pricett Sub- 
ii-Li id Chonqt Without Nonce 



19 RACK MOUNT CABINETS 



SUPER FM WIRELESS MIC KIT— MARK III 

This new daiJOned ClrcuM u«*i titgh FREO FET tranaratOr* 
arith 2 atage prt-amp. Trananali FM range (M-120HK1) up 
lo £ blocki away and wi(fi tha uttra aanarlve c on d e n aar 
rnkxophone mat com** with the all aflowi you to pick up 
any sound sHrhrn 15 H away. Krl include* all aiacsrcmtc parb, 
OSC eotraand PC Board. Power suopry BVOC, 
FHC-105 

tlUOParKH 





FLUORESCENT AUDIO LEVEL MONITOR 

Thi* ■> the kind of VU mOnrtor that i* being USed by mott 
amplifier manufacturer* IC * ara used to simplify CkTCUH 
layout. Easy to aatamfate and ean ba uaad with all power 
laval ampltliar*. Power raqulrament 12VDC. 



TE-221 KIT 

For Juat S2S.50 

I Ltfrmin Sie? hi 



OUTSIDE CALIFORNIA 
PHONE ORDERS ONLY 



AUDIO FREQUENCY SPECTRUM 

ANALYSER KIT TA-2900 

Thli Audio Frectuancy Spectrum Analyaer anaryaaa audio 

aignaia in 10 octave* over a dynamic range of 30dB. The 

technique allows lhe sound Eoloratron introduced fay 
unwanted room and spBakcr resonances to be substan- 
tially eliminated 

Tha TA-2300 provides a visual presentelion of the chang- 
ing ipetfrum thru 100 ted LEO displays, so you can act- 
ually aee proof ot tha equalured sound you've achieved 
The TA'29QO kit cornea with all the electronic compo- 
nents. | C s. pradiLlled PC board, the in s Lrircl ia m arid a 1 B" 
Rack Mount iyee metal cabinet with prdc*ikonal ailx- 
acreen printed front panel. 

a Input Sensitivity Tape MomtoT/lOmV - VBmV 50K ti. 
Spaak*r Terminal/0. 2W- lOOWESt 

e Display Level Ranga 4 all odavei] 2dB per *tep/-14dB 
to-4dB. 

• Delay Time < 1 XHf} Faitr 1 BdB/i SlOw/Adet/a 

• Power Input 1 1 7V or 220V AC SO/SO Hi 
e Power Con iumption38W 

e Dimeneion* 482(WJ i 10ILH) a 250(D] mm 
S99.50 per kit 



ELECTRONIC SWITCH KIT 
CONO ENSE R TYPE. Touch On - Touch Off. Uaet 7473 IC 
and 12V relay 55.50 



POWER SUPPLY KIT 

0-30VOC REGULATED Use* UAT23 and 2N305B power 
tranarator. Output can be adjusi Ed from 30V ■':■ 2A. Com- 
plete wiih PC Board and all electronic part* 

TRANSFORMER 83, E0 aa. 
TOWER SUPPLY KIT S10-S0 ba. 



FLUORESCENT LIGHT DRIVER KIT 

12V DC Powered . Light* up B-1& Watt Fluorescem Light 
Tubee, Ideal lor camper, outdoor, auto or boat. Kit nc kides 
Ngh vohtae coil, power trensittor, heat lint afl other eilec- 
Lrcnic pari* and PC Board Light tube not included. 
SCL.bO Per Kit 



ELECTRONIC DUAL SPEAKER PROTECTOR 

Cut* oH when cirEurl is shorted or over loaded to protect 
you* amplifier ea wall am your speakers A mu*t for 00 L 
KIT FORM SB.7S 0a 



CALL TOLL FREE 
1-800-672-8758 





TA-1000 KIT 
551 95 



100W CLASS A POWER AMP KIT 
Dynamic &laa Claas "A" circuit design makae thia unln 
unique in it* claaa Cryiial clear. 1 00 watta power output 
will vatlify lhe moat picky !ans A perfect combination 
with tha TA- TO20 tow TIM atareO pr a- a mp 
Spacilicaiioni a Ouiput powar 100W RMS Into BIl 
129W RMS Into 411 e Frequency r«pon*a10H(-100KHz 
* THD lap* then 0.01* 5VN ratio b*ner trusn SQdB 
e input aenaluvrty IV max. e Power aunprf ±40V BA. 



LOW TIM DC STEREO P RE-AMP KIT TA-1020 

I ncorpOrete* br a nd ■ n ™ DC design that gruel a Irequency 
raaponie from 0-IOOKhi lO.SdB. Added faeturea IHta 
tone defeet and loudness control lei you tailor your own 
frequency supplies to eliminale povvni huclua^ion 1 
Specification*, e THD.TrMlett lhan.OOa'/» e Frequency 
TnrjonBeOCto1O0KHf±0SdB e RIAA deviation ±0.3 dB 
e S/H raiio better than 7&d8 • Se«si|ivn.y Phone 2mV 
47K/AUX 1 OOmV 1 00 K * Output level 1 3V*Hn output 
1SV a- Tone central* Baaest-tOdS*? SOHf/Ttabte ±1 OdB 
9 IBHz e Power ■uppty±24V0C 9 0.5A Kit come* with 
regulated puWat auppfy, all you naed i* e 48VCT tran*|or- 
mer u? 0.SA. 



Only $44.50 



&* 



tm& 

^^i^ 



"FJSHER" 3€ WATT STEREO AMP 

UAfH AUP {laW « 2). Kil Include* J pel- RthW PA »1 

H yen d I C . s'i Bwclranbc pa its with PC Board. Power luppijr 
±1EVQC {not inehrdjedl. Power band wtBrt KF l'-i*3dfl) 
Voltage gain UdB. 20Hz- KXHi. 

Super any 
Only 518.M 



ULTRASONIC SWITCH KIT 

Kri bnctudea the Uhtra Some Transducer*. 2 PC Boards for 
transmitter and recCver. all afeetronJe parte and rnstrue- 
tions Ee*y to build and a tot of u*e* auch ea remote certtrof 
for TV, garage door, alarm ayatam or counter. Unit operates 
byft-IZVDC, 

St 5. 50 tu 







rn»hde CaJdEtmha 
OuhndaCaM iin 
Otfaraeai 



SHIPPING AND HAriOLIriO CHARGES 

Under S&O DO Purchase Oyar S&00O Purcheil 

10K &K 

lesjeo tr Canedel 1S% 1044 

?& 20% 



Never worry about battery, bacaus* it has none 1 Easy to 
ciTTy in pocket and handy to Use. Ideal for emergency light. 
It generates rt* own alectridry by eeueeilngi grip Haver. Put 
one In your car. boat, cernper or home. You may need t 
■*™ Um » l EXCLUS IVE $3.95 ae. 



STORE HOURS 
MON. - FBI 10-7 
SAT 10-6 



^aee>. 



^»l~ -^ 



"A" X~ J." J." J. J." J. 






W RMULA INTERNATIONAL INC. 

12603 CRENSHAW BOULEVARD • HAWTHORNE, CALIFORNIA 90250 • (213) 973-1921 



Experience the Pineapple Computer System 

THE 




Pineapple 

48K Color Computer Kit 
Features: .^^ 

$ fiJ.R 00 



* 6502 MPU 

* Color graphics 

* Numeric key pad 

* Game paddle jacks on both sides 

* Speaker volume control on the back 

* Expansion slots 

Easy to assemble! All components are clearly silk screened on the circuit board. 
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing, keyboards, connectors and switching 
power supply. Dealer inquiries invited. No c.o.d. orders 



5 1 A" Flexible Disc Sale 

Why buy other brands when you can buy WABASH discs 
for much less and backed by 1 year factory warranty. 
All discs come with Hub Rings 



PARTS 


DESCRIPTION 






PRICE 






10-99 


100-499 


500-999 


1 KUp 


M13A411X 


5VS" SSDD Soft Sector 


$2.25 


$2.15 


$2.05 


$1.90 


M43A411X 


514" SSDD 10 Hard Sector 


S2.25 


$2.15 


$2.05 


$1.90 


M53A411X 


5W" SSDD 16 Hard Sector 


$2.25 


$2.15 


$2.05 


$1.90 


M14A411X 


514" DSDO Soft Sector 


$3.65 


$3.45 


$3.15 


$2.90 


F111111X 


8" SSSD IBM compatible 


$2.45 


$2.25 


$2.15 


$2.00 


F131211X 


8" SSDD 26 sectors 128 bytes 


$3.05 


$2.80 


$2.60 


$2.50 




FOR INFORMATION 
CALL (213) 973-1921 



OUTSIDE CALIFORNIA 
PHONE ORDERS ONLY 



CALL TOLL FREE 
1-800-672-8758 



SAVE MORE ON OUR BULK 5V DISC! 

We are not allowed to use the name of the manufacturer. 
Who cares! Our goal is to save you money! You know 
who they are if you saw our ad the last few times. 

FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea. 
COMES WITH HUB RING AND WRITE PROTECT. 

SAVE ON OUR 5 1 A" DISC DRIVE 

* 100% Apple® Compatible! 
Much more quiet than the 
Shugart Drives. 

$310.00 Each 

$399.00 Each (with controller) 






SPECIAL SALE ON LE MONITORS 
(Sanyo Look Alike) 

9" Black and White $ 99.50 

9" Greon , , $120,00 

12" Black and White $119.50 

12" Greeti $139.60 

16K RAM CARD KIT FOR YOUR 
APPLE® COMPUTER 

Kit includes: High Quality P.O. Board • 8 ea. 4116 (200ns) • 
All the IC"s & parts • 16-pin Dip wire • Easy to assemble. 
You can do it in less than 30 minutes! 

$59.95 per Kit 

(Limited Quantity) 



• Apple is A registered trademark cl APPLE COMPUTERS. INC. 

shipping and handling charges 

Undir^OOPu>Lh»i Dwv 5M00 P^rch 
imhiS" t- ■ i-r.ii ill ■ \0% 5% 

. b £ -.*..:..•!. I \l% HO* 

35% MX 



Minimum Ordtt 11Q00 I C*llf . H«§d*nTi rid 0,5% 
Salas Tut, Phona QiOtrs Acctptftti on VISA or MC 
ONLY, NO CODi PilcM tubjacl Id ctungi 
wiihcut noiki. 

CIRCLE 45 ON FREE INFORMATION CARD 



STORE HOURS 

MON-FRI - 10 7 

SAT — 10-6 



44444444444444444444 



.^*>. 

.^^■K 

■^^ 



M 



^ TUSA 



A WHOLE NEW WOULD OF TV VIEWIHO WTTM UHl 
NKW UQKL CVIMIK 4# CHANNEL CABLE IV rjOMWMTEII 
F1*:*,T* «ll Um £XttU CAILf TV -UIEVAND" 1 supehBand 
CHAM NILS oo yaortlNF OlAL 

EliTiiftiln lh* u n a k> iwili'ng pr <iir^ 'hi ilj£d* ird 
fll (MfinMlt it(>t Ctfiti TV i 



* ClUftMliJIalS 



in d.i*: ii r « lh« VKF pPrtkDn pr taji 



*MyiTfPflyfOf<XrA«WGF«QHCJtSJ.ITVr 

Th* ij-li*ti iikm-i t*v tP pracr**n bath pay ijUf TV dacodw nquliwft 
ciPm thjrruli Ih iiping, on any VCR — will 
■Jiih'rg i di'tortm c-jpnii en your TV 

Tf >n**» cl TV * llfi UMf ruitmrMi 



^28.95.. 



WoHEfiAAD 
7SDHM UHF YAGMKiENMAS 




BRAND NEW LIHF 
VMAGTQR TLiHERS 

| it 

Scnvs "'-•'-■* 

4* pVm.- crtojce 

Output -24.95 » Ouitwi 

Cat) Fc Oujni.r^ ftfeM 



MiUumi 
45 MH* 



SPEAKER CABINET 
PapgUr ipe-akp- c abi r.pl u lui 
Ihoaa ramaui homa Draw TV 
t ireuHi 5p**k#r* included. 

Citinc: Dinanilant: 

cBrt"' h«ghi 5V» _ 






l 10.95 ■ 
*B.95 . 



24* CT, 400 mA. 

Midi lit U.S.A. 




3-POStTIQH COUtlAL 

PUSH- BUTT OH SWITCH 

Fet TV 1 wflw CHHlh ikwUm. 
N«mly ih-*i3*o ft«nMl m*n 

KCtp t 75->»r> LP^iiLU t4J3l# *Slh 

F5lfilF>fte> fuiLi,^--"!-!^; 

an log mounlni Ctitaui i li> Nuifi 
will mfcjfllipg, J T5-Wm imuLpi* 
ptspftr iifir njn !-,, lununci 

PMibon Snm Jfcll' il»" 1 2~ 




UHF 


WAUi 


TUHEflS 


77it)f 


Contintwvt 


Lb vl 


Tun* 1*00*1 





■3.95 e* 
* '2.50 m 



-V, 



SURPLUS .— £ 

SYLVAN IA 

VHP MMCTOti TUNERS 

45 MHf eutpuL Chimli Z 
IriTough niiKH'l H l.h*mnJ 
Band cftJAMla. Scrrarna1« in 

HrTffi.47 wer tASTJ 

'13.95«a 



m Mv-;iiv.i 

1-9 t1 Mi, 

10-Up Mil 



5% MICA CAPS 5* 



aowof i»« 



POPULAR 

MICNJWUfE 

PARTS 



1 Up . .. 
HlD>lPl . 

Chip CAPS -J 

»Up. , 
:n»t] ■ ■■*.: 



SURPLUS 
AUDIO & VIDEO 

RF MODULATORS™ 



i p 



hook up in*fli incluoad 

No* '5,49**, 



nruLAR ic i 

TOPOUALfTT 
HO SECONDS 



*wf 



NESG+N 
LMMJH 
LMM1H 

WC-1HQ 



DC IK 
MClW* 
MO-1lr"*P 

HC1«SN. 

LMlM) 



hkwtih 




LI 












2 -jii Ausw PnrtC 


imp 


11 tl 


1^I> 


Lew "War AudW An-fl 






MWfflif 




1H 


in 


PTm M LccLvd L oc; 




U » 


11,» 


L' ■;■:*■ r-nj n l«*.i. 


Lcop 


asg 


115 


PT>»s» Lockad Locfr 






1JI 


<,-H*3 IT? 




i.M 


1A4 


V4KPtbKtef 




344 


IN 


Vkl*3 II Amp 




J» 


1H 


Vitea II Amg 




l?B 


145 


V.S*3 1 y Airfl AUG 




:n 


7M 


Aud«ir AAf* 




iB4 


Hi 


BF HCAilftV 




LTB 


■I.S.' 


Dm-j! Qsmp Op An{ 




Jt 


-T» 






tn 


13* 


PLl S1i'»d Dacodr 




4v« 


a*5 


VlMlHAlik' 




?« 


t* 


UMAII miAU ■HtRAItCt 






5 v«i p«4>i"t v&ii 


*e 


i» 


i» 


■ VoliPoi'|h«Ven "*J 


I S« 


IS 


1? V«[ P«hli>t V«l 


B*! 


Ul 


«» 


15 Volt PonlPrtVaL 




1J» 


iaj 


IE Volt PDUlKfl Vrtt 




1 JS 


S23 


2± WSH ('.;;!..■* Vc4L 


°t: 


I 31 


1^ 



RidiilLHd Cips I 

l D ni Iff tf 31V ■ - 



I S35n 



Axiil Laid Cips ~ 

IBU rnlil»MV ... I 
13 Of" 



'WiiCM* . .1-11 »M 23»nMv v 3SV. 

WfliPldoilV L11 lima. Z3BH m4flipmif , t 

13e"Kn 4«h ir*"H 

HHUpldiUSv 1 11 »h JJdftrraltfBaDV 



BDDm4ff«39V e - 11 1»H 

iJoriwn l»wt 

Ell IUm 

12VIIWI 1 J*M 



110 



Caff uj m Cf flJIMfi: OflCJ 



T«in Ekk ih 11WTV ■ 4tVH 
6V. 'D wiiii i Fflmovibta 
atumiimm U'thvpfd chlllii 
1VW - 3ft "H - a _ 'D maklff. 

'ermoiB '10.95.* 



• ' 



DELUXE 
A-B 



CATV - HATV - VCH 

7S Of-m - 90 db la^laitia n 

rth ■!* TAllCr 1* i F l 6.9S *■ 



UHF . VHP - FM 
SPUTTER 

4D HU MH; 



LOW L05B 3.H ^ L.0W VSVtR 

WAl.FfirUl 

HDgj.ng : 2.-49«* 



POPULAR 

MISCELLANEOUS PARTS 
1«t VcJunlfl connei 
HMIHDPDT iwUcfl ...I 1.4B 
10-UB 1.11 

Low Lom UHFJVHffFM 
JS-XOohm 
Ma1cFi.no Tri.n I tormoir 1 ,21 

ID Lp „.. JkS 

Tarahfi-TStMZ .. At 

20-Up 25 

Twnri-i ■ T37-2 3S 

20US IS 



ORDER NOW 

TOU FBEE 

aOD-854-4655 

OUTSEDE CALIFGHMA 

714-635-5090 

IHS-IDE CALIFOHHIA 
HAIL ORDERS WELCOME - 



R.F. 

ELECTRONICS 

1055 N. STATE COLLEGE BLVD.. DEFT. R 
ANAHEIM, CALIFORNIA 02806 
PERSONAL CHECKS HELD FOR CLEARANCE 
PLEASE INCLUDE POSTAGE - SHIPPED SAME DAY BF-cEivED . 




HO MINIMUM ORDER 



CIRCLE 77 ON FREE INFORMATION CARD 



[Kaial Autorangmg DIGITAL MULTIMETERS 

TJn rtitt-of-tfw-mrt autvran&rt$ DMM - with high accuracy wntf 
convenient features fvr ttxtty's; wfoctricMkctron'fc profosstonst*. 




1330 

Mod-ISK-1440;- 

• 3 .5 -digit LCD rviih auta ufiiT ind Hoa indicaTlum 

■ Full JUEQriftiinf an Velt and Ohm with IDA ACrO-G mtgN 

■ Input v*l<Jt Gin t* pui into momnnf -.q make d-'.t*nnc.e mfJVjr-c- 
mmB Mkt a ulvanomatir 

• Autcnngina Whan Trrt; lOOmV -TOOOV DC. SV-GOQVAC 

• AC/DCCurrtmnT<nn:|2O0mA-lOA 

• Raf litanca Tam: 20ftE'2 -2000K1J 

• AuioramiJno Low Pcwflf Ohm Tm«: 2K^-2000K^ 

• DC VoU AcCu racy r iD.B* K»dicvi, tO.2% full K«la 

• Low BillvrY Conm mul'nn : 3 M h fi. on two A A b p tta ri ci I i ncl ud*d> 

• Tut latdi wlilh pTolactiw rim pruwnt* flno*ri Ifam louchlng prcbt 

• Su-brnanrtd conn«cti3Fi fgr.»dd*d lately 

• FoldinB Hi! «Mnd fo.r qacy viewing . 

• Dual f uew for i«r«ty pnOteClSun SK-1440 $99. 50 

Model SK-133J>; All Th* ibsw p ui ihttt tddiifomi ftatuftt: 

• DC Volt Aciuraey: iO.StS r**3ino r ±0.2* of lutl icalt 

• Eu.ltin B«tp#r (swi ich iiil e I For ctHiiinutty ;«n. ovntoad wameno 

• Exunoad ACyOC currant rinoa: 20mA-10A 

■ Manually Dvarridn tht auts rangi ng function in that Ihi dnirvd 
rango can ba wlactad for vcJtaot and ntnitB.nM miMunminn 

• Zaro Adiuit function cincali lha reilitance valur et ttn lnods for 



iticn and moft Bcwrme «iMiuitrtinii 



SK-133U S1 59.50 




5VTANDON DRIVES 

Brand ntw IBM comDatltJla Intcrrvil dr^« 
Fully luopontd by tha n*w PCDOS 1 .10. 
Out TOCluiiva Itep-by Hip Imtructinn mat*! 
Imtaliatien rary. 

TM-tOOl Single ildad IlSOKBl . .5207.93 
TM-lW-2D™WBiio*d13aflKBJ, .S2B9J9 



******* PRINTERS SALE +** + * + • 



EpunMX^OPTw/Graphtrax-Plui.SOCPS Sfr45 JSJD.M 

E p»n MX 1 00 w,'Granh 5 rax .Pkii, TOO CPS, 1 3G Col . SW5 S643 .M 

C. Uoh Prowrltw B510 AP 120 CPS, PitUlel *MB $4iS7J» 

C. l(oh F-10 Daitywhcfil. 4 Cf-S. Para In- . . . . 51-.9OT 3Ur33-M 
C-hah P-10 DaliywhMl.BE CPS, Parallal . . , . S3-J« fl.C4n.3S 



I^^K To Dftloi, land rncrfiey girJea- ar ca-thmr'i ihnCc Perianal chrrki 

" J ^"* ] coul ordor val ua i.d- ih ipp in i; A handl I ng by UPS truck. Add 4% 

WjWpfcj of order yoiu* f q* irilpmcnt by A.<r UPS of Parcel Prxt. California 

■V rnidonti pltaw Md utei ux. COD'i raqulrci 20% dfpo*.iti. 



EASTERN ENTERPRISES, INC. 



!937S VAIL. COtl 



. J-U) « I?}?.!/?'.. .1080 



CIRCLE 85 ON FREE INFORMATION CARD 



COD, CHECK or MO. 



FIRST QUALITY COMPONENTS- NOT MAIL ORDER "SECONDS" 



5foShQgancl$i. OOlns 




i acTya fed. Ifue z eta onsen ion 

■ im Dialed 5ordeJ rail puis ■ 
capspie 01 being plugged info 
dip SOCkeis. including w«rp wrap 

STdch No 

WO Pm» 124 33 SO 

110M 24 » 4 3* S3« 13. BO 

1T0S* 3B 4*0 4 0* 3.T5 

I ',i:)';7 40 *.5>9i S3* 4 1* 

1IOB4 f.-S 10 30 9 45 B 70 



522.50 

13 9S HCh 



RESISTOR ASSORTMENT 82506 rWpciil eacti beJnw dhofI fl 

SlOCh NO B35CM loot ol 10-1 2-T5-1B-22-27-33-39 -4756 OHM 

Stock NO &35D2 1 D H. Ol 68-B2t 00-1 20-1 5G-1 8&22O-270-33O-39O OHM 

StOClt NO. ftJSOa 1 O *a a* A7O-560-6S0-a2D 1 K-1 2K1 -5R-1 BK-2 3K2 7 OHM "mifhbii 

Stock No. S2SQ4 iCei. ol 3.3K-3 S*-4.TK-£i.6K-& BK-3 SK- 1 OKI 5K-T SKI flK OHM 

Stock. No. B2SOS 1Q*a Ol 22K ■77K-33K-39K-47K-5.6K-BaK-B^K i OO K ■ 2CK OH V 

Slock No. S2S06 IDai ol 1 50 K tB0RZ20R-2T0J<-33oK^9OK-470R-560^6fl0hi- 82DK-OHM 

Stock No 32*07 lOci criM-1 2M-t SM-1 .SM-2,?M-2 .'M i iM j -iM J TM 'j bM-OHM 



WILD ROVER 

Touch switch capjulfl 

Qperahrio. rnolKjn n 00* wil^auE ino 

USC ol a l&vorad »rm f *Vmr-v 'ail in 

and oil wiln low roue Normalty cc»cr - 
ralaid 1 ll VAC. 1 6 a.T.o-30 nrllinhm «r-- 
■aitincf-* Bi*(adiutby I60lhick 

Slock No. i-3 10 25 

12096 5 1.2B ', t,13 * 1* 



60MO ROSIN CORE SOLDER 

Stack Ltftigin WngJit 



SOOT* 


067; 


50076 


062 


500?* 


0*J 


50076 


037 


»0?9 


03? 


5O0B0 


03? 




Tl WIRE 

WRAP 

SOCKETS 




Tl LOW PROFILE 
SOCKETS 

Tm oiaffxl phratdro 
DToruecon ki pips 

*■"'■■ :;-! w j r y | i,-gj 

Slock 
No. hie Pin* 1-24 2£ 100 




11201 
11202 
11203 
11204 

11 205 
112« 
11 207 
I i ?C-U 

1 1 JOfl 



SIS S13 1.12 



.30 .26 Ji 



■k. 



w 
o 

z 
o 
rr 

LU 

_i 
LU 



< 
LX 



ELPAC POWER SUPPLIES -DC/DC CONVERTERS 




Sleek N* 131a 
chaiitt l 



Clltoi :;i; 

CC»M JHH6 

tBHgi J. 61 

:r.'-T j ..■ f a 

ca^aCH j, ore 

CBU14 JO-TO 

CL34D1 Ifrlf 

CLM'i 4 &T rj 

"i mo? Mr-?,: 

CUtH i c-r 

CL1B04 IDltl 
CLM14 



V|«l*a C*n.r1 IH 

iVDCl IVAI iM 

mo a oi% 

IItDB r>?) 

'VG' C-3C 

itipl s:t 

; 6 ■ '.I r Old 

jjltfl F 0-ID 



Wil'iH) I F M 

KiVil H IH 

4Ei I'.ICO T» 

4Bl51ia0l ' tl 

ji 6 ■■■■•'■ ;■■- rar* 



H5# 

". ■■•:■ ■ 



nj a.-* i e- i ail T» 



!4I5 
Mil 
*l»* 



■ Of It'. I 



' in;-, o :-.*T*.SHEti rOA DC OCCOKVf «Tf n* 



Special of the Month! 



MEMORY SALE! 
20ONS16K $2.1 Oea. 

Dynamic Ram a/$1 5 52 



Stock No. 47650 

2114-L-3 300NS4K 
Sialic Ram 
Stock No. 47640 



S2.45 ea. 

8/S17.S4 



2716 450NS 16K Eprom S3. 90 ea 
Stock No. 47632 Any Quantity^ 



ELPAC POWER SUPPLIES- SOLV SERIES FULLY REGULATED 




JflflS 



IF SOltft*M»l 



PIN FORMING TOOL ',J 

puts IC's on their Irue row lo row spacing Ofie 
side is tor .300 centers, Flip 1001 over lor devices 
on .600 centers. Put device in tool and 
squeeze 

ON E TOOL DOES 8 Thru 40 PINS! 
95 



Slock No. U059 



OK MACHINE AND TOOL ■ 



$12. 




IC INSERTION/ 
EXTRACTION KIT 

iiviuim, Q<P ic awacAn n-i 
n^"*.! |p iec^nTialjlp a> *C» 
Iron- ia ic 40 &m lt&t rnaji 



udvaq *na 

$37.™ 



126 



■=1 I JH={ 



F- c - -""I SOCKfcTT WRAP ID 

oip kx*«i i^r*e eiuuc ptr« 

iff* at rJ;xl4»«"l r**?nr *-» 

*iap>np >a 4«nl'ii r>*1 A?h 
Mica on n^fl 'w tocaljon. Cpairl 
nur-M>f r rimcmri »W $u*&*-a*i 




' Ul ■ ■ t' ; 

■ ■:■,-■ H l - 

i oja H i - 

IJ3W J*d- 

13301 ^r 1 .^- 

I13Q? 4Dp-n. 

■'D&r Han 



aSI.82 oer packo/ 10 



IC EXTRACTOR 
One-piece, spring steel con- 
struction. Win extract all LSI, MSI 
and SSL devices with S to 24 

(*"*■ Stock Nn. jfc— .^ 

$2.10 



Stock No. 
13313 



MODUTEC 

Jpi\ Miniclamp AC Volt-Am metef 

/Z-A allows singling one conductor oul of 

iTi^r* many without disarrangement 

^ "- SlochNo ACAmpwrBi pnc« 

> fiS J'-<Jl99- tf ' '1^30 0-25A J39.50 

VW «*iit"ii--^ I3'3' 0-50* 39 50 

- '-"^ 13732 OIOOA 39 50 

ACCESSORY LINE SPLITTER 
allows last readings ot AC power con- 
sumplron of plug in equipment with- 
out separation o! leads. ^_ Q _ 
SiockNo or;7 $9. 

POCKET SI7EO 
BATTEflY TESTER 

I small hatter lestrom 




I\ for all types ol 

|Q U.I35vto4 5v 

\ ( jy\ stock ni 

^-^y VOLT-I-CATOR 



, $1 3.95 




O 3 



automotive diagnostic meler plugs 
mlo lighter socket and indicates bat- 
tery condition and charging rales. 

Stock No. 13736 $1 5.^ 
AC VOLTAGE TESTE fl 

plugs mlo any I tQv service recept- 
acle to check time voltage over 50- 

Stock No. 13735 51 *t. a:3 
VOH MULTITESTEH 
versatile Voll-Ohm-Milhammeler in 

small package „ s 

Slock No. 13729 $13. 



Drawer Q Milford 
NJ 08848-9990 



TOLL 800-526-5960 ^ MfatftmCllMoa . 

FREE lnNJ(201)996-4O93 •»"»<""• 



CIRCLE 61 ON FREE INFORMATION CARD 



(602) 266-9758 (602) 234-3026 
CX? **?* SURPLUS ^ £X3 

H/fio/ffj#i^ • fototl - Surplus 

Fttaromc Psrts 

6835 N. 16th Struot • Phoenix, AZ 8501 6 



SPECIAL 



$ 1.00 



SPECIAL 



1N4152..25/»1.00 
Similar to 1N914 



1N4001 .157*1.00 



TIP 3055 ..3/M.OO 



MJ3000 .... MOO 
Pwr Darlington T03 



TRIAC 200 V. 
Stud mnt 



30A. 
■1.00 



4 Pos DIP switch 
3/M.OO 



D.PD.T. Rocker Sw 
4 A. 1 20 VAC 
3/' 1.00 



5/*1.00 



2N2142 
2N3905 
2SC828 
2SC644 
SPS7390/ECG123P 



5 V. DIPRelav 
SPST 2/M.OO 



7805 
7812., 



2/M.OO 



MINI D.PD.T. 
Slide. 4/M.00 



1N5239. 20/'1 
9 V, ZENER 



00 



1N4007 . ,10/M.OO 



2N3055. 3/*1.00 



2N6055. . . "1.00 

Pwr Darlington TQ3 

7 Seg LED Readout 

HP 5082-7650 

5/* 1.00 



DIP Relav D.P S.T. 
Diode Protect . 5/*1 



Hon P.C. Trimpots 

25on, soon. 5kn, 

10k£l 4/M 



MC3420P 



•1.00 



SN75150. 



•1.00 



LM3909 *1.00 



RED LED ,.8/'1.00 



Transformer . .'1.00 
12 V.C.T. 250 MA 



T039 Heat Sinks 
3/M.00 



POWER SUPPLY SPECIAL 

11 0/220 volts 

$34 95 Ulbs 

+35 V.-.5 A/+1 2-1 A/+5 V.-6 A 
+26 V.-.75 A/-12-.5 A/-5 V.-.75 A 




Transformer 1 10 V.A.C. Input 
2/1 2 V @1 A out PC. Mount . 



$295 



5 to 25 PF Trim Cap 1 2/'2.50 




DOWN 

CONVERTER 

POWER SUPPLY 

8-12 V.O.C. or 
12-18 V.D.C. 

$14 95 

DIGITAL 

MULTI-METER 

ASSEMBLY 



Includes: 
■«. (4) 7 seg. LED displays 
*? j? (1)ICL7107(A-DIC| 
£>,0 (1>+5V,Refl. 
i? £ (1J-5V. Reg. 
C IU Bridge 
jp (1 J Pwr. Trans. 

Resistors cV caps 



$ 14 95 




ALL ORDERS PLUS POSTAGE VIA UPS 
g3 (602) 266-9758 ■—■» 
^""^ (602) 234-3026 "™ 

CIRCLE 74 ON FREE INFORMATION CARD 



QUALITY parts at DISCOUNT PRICES 




317.50 each 



AUTOMATIC 
RECORD CHANGER 

» B.S.B. MODEL C136B/C/5 

* PLATS 33A5/7B RECORDS 

MINI SIZE: I \IV X 1!" 



INCLUDES DUST COVER AW 
PLASTIC CASE (NOT PICTURED) 
WITH FT*0NT CUT CUT TO FIT 
STEREO UNIT (MOT INCLUDED). 



JOYSTICK 

PRECISION 
DEVICE... 

contain* u 
5qk center 
tapped alps 
pots. $4. 75 #» 




VARACTOR 



3 for Si.oo 

100 FOR S30.00 

MV220S jjcfij,.^ 

100 FOR SJO.OG 



MITSUMI 

MODEL LIES -A! 5 
VARACTOR UHF 




FP.EQ RANGE 

L7G - BB9 MHZ 

ANTENNA INPUT 

JOD CWS 

$ 25.00 $ach 

10 lot $220.00 



'SLIDE POTS 

^^^ 500K 

! ,/s-lc- ""•■' "P" 

3/<T TRAVEL 7 ^ EM " 



BLACK PLASTIC 
CASE 




BLACK PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1.63" TO 2. $3"; WIDTH 
S.J5"; DEPTH 8". BUILT- 
IN STAND OFF5 FOR P.C. 
BOARDS. .FRONT AND BACK 
PAFELS NOT INCLUDED., 

HAi-<** case 



35 MFD 330 VOLT 

1" X 5/S" D1A. 
*t5* EACH . ■ .10 FOR 54. 0D 



170 MFD* 330 VOLT 

1 1/2" X 7/6" 
2 FUR $1.50 /10 FOR 57.00 

600 MFD 360 VOLT 

3 3/R" HIGH X 1" 01A. 
Sl-OO FA. 10 FOR S9.00 

mm 

750 MFD 330 VOLT 

2" HIGH X 1 3/"+" 

$1.25 EACH 10 FOR $11.00 



COMPUTER 

GRADE 
CAPACITOR 







iroomid.isavDC S2,oo 

2 1/2" D1A X h J/V HIGH 

3,000 mfd. 

40VDC S1.00 

1 3/8" OIA. 

8,400 wild. 

sovdc sa^o 

I 3/»"si*X< IM' 
12,CXX>mfd.40Vt>CS3,00 

2" OIA X It 1/V HIGH 

18,000 mfd. 75 VDC 534.00 

2 1/2" DIA X 4 1/2" HIGH 

22.000 mfd. 15 VDC 

! - .uXJ I/2*«hi. $2.00 

2 2,000 Wld . 40 VlXJ 

2" DIA. X 6" HIGH S3.00 

24,000 mfd. 30 VDC 

1 5/8" OIA x V hi 53.50 

31.000 mfd. 15 VDC 

1 5/S" DIA x V HI S2.50 

72,000 mid. IS VDC 

2" OIA. X it" HK.H _£L5TJ 

COMPUTER GRADE 
CAPACITOR SPECIAL 

180,000 mfd. at 6V 

2^' OIA X >tV f HIGH S l.50 
Ci Jtu F> to F rr CAPACHOfl j Kc *« 




DC WALL 

T R AH S FORMER 



ALL ARE IIS VAC 
PLUG IN 



4 VDC al TO HA 
5.0 VDC at 125 HA 
9 VDC ■! 100 MA 
9 VDC It 225 MA 
22 VDC IIDQIU 



12. SO 
S2.SO 

S2.O0 
S3.00 
• 2.50 



TRANSFORMERS 

120 volt 

primaries 



5.e VOLTS .1 750 MA 
VOLTS at 150 mA 
I6.S V. al 3 AMPS 
10 VOLTS at 340 MA 
10 VOLTS al 1 AMP 
IS V.C.T. at 2 AHP 
24 VOLTS at 250 ma 
20 VCT al 3 AMP 
35 VCT. at 1 AMP 
42 V.CT. al 1.2 AMP 
55 V.C.T al 2 AHP 



53.00 
H.25 

w.so 

S2.00 
SA.50 
SS50 
»2J0 

S6.40 

ssso 

14.50 
IS JO 



L.E.D.'s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR S1.50 
QREEH 10 FOR 52.0& 



FLASKtn LID • ! 
_ 5 VOLT OPERATION ■ 
1 RED JUU«0 SIZE J 
T tl.OO EAOH TT 

Bl POLAR LED 
2 FOR $1.70 
]SUB MINI LID ' 



,07fl:x .OSS" 

20mA at 1.70* ruoo 

200 FOR 51!. 00 ~~^ 



10 FCR 



LID HOLDERS 

TWO PIECE K5LDER Q fit 
FOR JUMSO LEO *» 

10 FOR &5< 200 FOR $10.00 



8' UNI CORD 



REXNO 

J2.00 EACH 



ID FC« SU.^0 



FREE! SEND FOR OUR NEW tEE® 4Q PAGE CATALOG -*>?££■, 



KEYBOARD 

w/ ca*o 




TERMINATES TO FLEX1BU 
CABLE WITH CONTACTS ON 
,103 CENTERS, EDGE 
COFHECTCR INCLUDED... 
»t.50 PER KETSOAftO, CASE, 
AND CONNECTOR 



EDGE CONNECTOR 



ALL ARE AW SPACINS 

15/30 GOLD 

SOLDER EYELET $2.00 EACH 

18/36 GOLD 

SOLCER EYELET S2.00 EACH 

22/44 GOLD 

SOLDERTAIL CP.C. STYLE J 
$2,50 EA 10 FOR 522.50 

22/44 TIN 

SOLDERTAIL CP.C. STVLE3 

51.35 EA 10 FOR 512.50 

22/44 OOLD 

SOLDER ETELET S2.50 EACH 



©volt Oamp/hr 

RECHARGEABLE 



CJ 



ELPOWER t EP690 
SOLID GEL CELL 
5 1/2" X <t WV 
X 2 Vt" 

$15,00 EACH 



4PDT RELAV 

■ Itflrl plrjil 

■ J»>tm> tMiUeli 
+ H1t*iH1 t «h 

T»rBtil.C.C*l 
-U.#E»*if¥"Jr ►"<««( 

ti. 70 EACH 

•faKlIf fi»i* *«ii»e* 

. LARQe QUApliniEJAVAILA lLll 



VDC RELAY 

MINIATURE 

0*P.D.T. 

5 WP CCHTACTS 

FUOUITSU I FWJ21DOD6 

$1.75 EA 10 / 16. OD 



4 WATT STEREO 



ASSEMBLY INCLUDES VOLLME, BALANCE A*. T(M CONTROLS, 
CERAMIC FTOC INPUT, LINE INPUT AND B OHH OUTPUT FOR 
SPEAKER OR ICAOPMaNES, 
OPERATES ON 12 VAC g S0»W. 
JlOUR ABOVE 12 VOLT TRANSFORMER 
"tS IDEAL FOR THIS APPLICATION 
5J..50 EACH 




1S_ VDC RELAY 

OCHTACT: S.P.H.C. 
10 *>*» | ItO VAC 
EWFCIZE COIL TO 

OPEN CEXTACT 

tOlL; 13 VLX 6H CH^fi 
SPECIAL PRICE Si .00 EACH 




NHEL LIGHT ORGAN 

EASILY KXKS 1WTO STEREO SPEAKERS 
A*C ALLCHS 110 VAC LlGKTS TO MNCE 
WITH MUSIC. TWO SEPARATE 110 VAC 
CVTPUTS FOR HtCH AW LOW FMQtEMCY 
AL^IO SI<^tALS, USE TWO ORGANS FOR 

- STBtE0 "- 56, SO PER UNIT 

COLOR LlCHr 1 STRING AVAILABLE Si. 75 EA 



FOOT CONTROL 
WITH SIDE SWITCH 

HEA5URE5 *t 3/W X 9 3/A" 

WITH 100 X LINEAR POT AND 

HCWITARY 5.P.O.T. SWITCH. 

$6.50 LAC" 




CANNON xuu-3-13 
CONNECTOr 



CASSIS HDLNT 

cCMCCice 

12.00 EACH 

io tot sieJSo 




BLACK LIGHT 
(ULTRA VIOLET) 



O.E. I FST5BL S2.50 OOCh 




CRYSTALS 

CASE 5TYLE HCJJ/U 



2 HUZ; 
S3. 50 EACH 



P 



5579. 5t5 KC 

SUOD EACH 



MINI-PUSH 
BUTTON 

S.P.S.T. HOMENTAftT ' 

NORMALLY OPEN 

l/V BUSHtr* 

?5fr EACH 10 FOR $3.2b 

I QD FCR SiJO.OO 

SPECIFY COLOR: RED, BLACK, 

»1TTE, WEEIM, TELLCH. 



KEY SWITCH 

S.RS.T. 
k AMPS @ 125 VAC 
KET REMOVES BOTH 
POSITIONS $3.30 EA 



LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
10 tftHP, S.P.S.T, 
"PQlijER" PRINTED ON 
FACE. «XNTS TN 
7/ft" SQUARE HOLE.. 
SI . 50 EA 10/ $15-50 



4 CHANNEL 8 TRACK 
HOME UNIT 




BRAND NEW UNITS,., 
A5SEFBLT INCLUDES; 
TAPE HEAD, HOTCR BELT, 
110VAC- MOTOR,, PRE-AMP^ 
LIGHTS, SWIT&CS, 
SOLENOID AND OTHER 
USEFUL PARTS.. t , 
AN EXCEPTIONAL BLTf I 



$7.35 PER ASSF J-aL^ 



EQUIPMENT SLIDES 



CHASSIS-TRAK >COEL 
C30DS 



3 SECTtON, liNGTH 22" CLOSED. 
HOLDS TO 85 LB5, E>fTEHD5 2J" 

$5.00 PER PAIR SOME HARDWARE INCLUDED 



METAL OXIDE VARISTOR 



C.E. 1 VS22A12 

82 VDLTS^ NOMINAL 

D.C, VOLTAGE. 5/8" DIAMETER 



2 FOR 51.50 
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CIRCLE 48 ON FREE INFORMATION CARD 



□iGi-KE YJ800-346-5 1 44 

CORPORATION 1^^ ^-* ^^ ^^T"T.tII* ,*-^ 



Mn. AV. H» Call i 18 bBl 



I MvKVww™ isS? sSaK,cs N "w" <™""' ~ *»™ brand products hum nationally recognized manufacturers, "ejjcai 
■ SiS<*^ unga^:' cnemVcauj^ £ SERVICE - Computerized order processing and inventory central as instSl .. 

I natbwal semiconehjctoh ■ f masonic - SA WI/GS — Volume Discounts ■ OEM Quantit y Pricing • Tell Free SOB Number osmicals - mi 



EMICALS ■ ARIES* PLES5EY "MOLE* ■ E 




1 1* G-f ttt nidmt *n*r* orH Win tTvpn turn u»¥>* '* ^PP 1 ? -W«' ,1 *"n void &r tHp**r nci b* t enfened for « ib**tm dtuawr linn ih&t or* mt dn<«uM«pW « «J»-f.f ■*] ftr "• SER V I CE 

^-H ,i hff rgOcwiq H* pyt n»ftv> Alter wHTAJ fw firtW- tfllad (01 oif If" dnKOrfrP^Ai .Tirirvond ■opptf tt» asprE^*!'* 4.-VWVT T - T" L L-tCtTJl afM *Tw f»1 J UlultwWl TITil 1t*is4J 

Eti* fe*h#« durp W* pof afl ihpp^igi ond «wra»» ra addrnut « T<« U t 4 Trnnln nril Tifii in nIWi jOimnT iMH(*M| ijiJii I .!™ ':: 

HP«fN OtWt*C IT MOM, CILl, IIM-lM HH (fc, U., Hi , „• 31* til WJ(J |, .^ U >J T «^ *■* <• OW E(T. H^„ T II ^.^ lt«l *ii.> F.Ni u U I4>7dl « Jb QC V49 99 

T9MfT*TP*TfrT*>*t*;. TtYntr or^tr. Molt* Chora* VI^AgrC D DtGl-Kt* GUARANTEE; Aj*i IWTt tf pOd-jOl JXXthJud Irani Pfl,-K*T rhnfT prcvi If b* E*l»CTi«f mil bt 4 10,00*99,99 

' x«t V f frundfd jI ntui r*d wnlun *0 ifcyi frew rcatpi *irh a cqnr tfl r** imv** ft 1 00 .00 ft Up . 



CIRCLE 48 ON FREE INFORMATION CARD 



CHARGES VOLUME DISCOUNT 



Add* 2. 00* D.aO-t 99.44 Nl 

Add va. 7 3 l 100.00.1249.44 LrtilD". 

Add £0,30 * J50.00H99.94 L«w IS'. 

Add 10-25 * 500,00-1999.94 U-n5D' 

HaCharge' * 1000 00 l Up . L«M, 35' 
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RMJ Electronics, inc. 

FOBOXMI MbALWNY AVENUE LINOENHUSSI h V l Uil 



CAN V0U3ELIVE! 
B&K 1479B 
30 MHZ Dull Trice Scops 




OUR PRICE 675,75 



DUAL HELPING 
HANDS 



OUR PRICE 

4.95 




PRESICION SCREW 
DRIVERS 

Z.79 




BACK OF SET 
ANTENNA 

1.85 



ALSO: 2SC130BK 2.25 tra 
TOOFi. RG59U 39.00 
1000 Fl. IB91 

SpiiiktrWire 34.00 
LX128 75c LX1S2 3.49 
LX 1 23. B5C LX163A3.69 
LX154. 1.05 LX1B5 3.25 



BECKMAN HD100 

PoiuHt 
Digiul N« w! 
Mul nmner 

164.95 



COBRA __i Cor<1Mt „ 



115.00 




DUAL HODULAR ADAPTOR 



1.90 




MODULAR JACK COVER 






1.65 



l/^C 



DISTRIBUTION Modtl«5 

AMPLIFIER 
VHFHJHF FM 
Willi FMlnp 
DnignHl lor TV/VCR 
multiplrwl initallaTions 



FLIP THRU THIS 
MAGAZINE- IN 
MOST CASES YOU 
WON'T FIND IT 



CHEMICALS-TUBES-ETC FOR LFSS! 



VIDEO ACCESSORIES 
MODEL 400 




JEflROLD 
60 Channel 

"or a Descrdmbler 



WIRELESS 

110.00 



40 CHANNEL UP/^Z 
CONVERTER 
FOR TV 8 

VTR Cable 
VHFtoUHF 

24.50 ea 




Model VTV-1 

5/99.00 



TV GAME SWITCH 

an*5 a 

1.25Ba"r». 

300 oiini in and j 
out with 
RCA plug 




VHF/FrM AMPLIFIERS. 
Model 411 For 2 sen 
All solid itate / • 

signal ampirifii 
boosls wsak sigrtaia , 
rModel 414 a - 3J) 

For up ID 4 *;£U Signal gain 3 dB 

10.95 




VHF/UHF MATCHING- 
TRANSFORMERS 

.50* ea 
39(100 UP 

VHF/UHF 75300 ohm 
Model AN 19 






CALL TOLL FREE FOR IMMEDIATE DELIVERY 
800 645-5833 lou 

OPEN 24 HRS - "/ DAYS A WEEK mashrcaho 



CIRCLE 79 ON FREE INFORMATION CARD 



FULL LINE ALL PARTS & COMPUTER PRODUCTS 



CO 

o 
z 
o 

cc 

O 

LU 



O 
Q 
< 

rr 
130 



IIC/^. 



P.O. Box 4430C 
Santa Clara. CA 95054 

'Will calls: 2322 Walsh Ave. 
(408) 986-1640 

Samfl day shipment. First line parts only. Factory lesled Guaranteed 
money back. Quality IC's and ather components at factory prices. 



rELECTFiONlCS 



INTEGRATED CIRCUITS 
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TJtsm* it 

7«.MHN 25 
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MLS06H M 
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7415107^ «(l 

■4,.i"J*l 4J 

■i.i.-:'. il 

74LS1RH 7S 

7iUt3M «■. 

'JiiiiTi ra 

/■MSiSih. "1 

r"4LSI5TN ?i 

74UIE2N » 

'*LS:SjK 1* 

74LSt74N H 
74LSIHM I >- 
J4LU2lr< i <t 

T 4LUS» 41 

74L»t-n4 '-* 



MOiMfrUDrVr nut '-■■:■■ 



i MM 



5 74 



«» B 



7TD2A1 4 
?lC?*h J. 

?iO;B4 

attM 
ati4 

:■■*.!-■>. 

i-'-eiliI-i ::■ 

I4tlr&200il 1240 

Mkttc-K J 00 

MW53?i 9 •&, 

P5-0U 
4HNU 

«6ft J5B 

f 100 10 00 

41ft 7 50 

TMU201E 5*5 

HUO 15-4 t *5 

i*<nn-€.pj in 

■ ".'■ ,:<■:■: 7 : i 

MK4ft1ft 1-4,50 
HICfiDPSCCMEOR 

*M7 S»5 

««HA 7 75 

&M2Q u» 

«»4 en 

*u? a 75 

■330 950 

«32 ii » 



7I0A 
.?(uS-0 

1212 
8114 
M'B 

n:4 

I27A 



tu 

400 
if SO 
7195 



NCSJJ 

HB1H 
NHSin 

"liJS.'r-V 

HD191 

::mT' 
771JT 



Phone orders only (800) 538-81 96 



i - s Nl IV PIN lllf 



■ U JO 59 *D 



MtfiJT LIB 
UMUfl "4 

OlW 

DLfflTDiro-n 
DLfU 771 

DLT4I T» 

maS hi 



ua so IS 

CC 300' ■ J! 

H »D r DO 

■>.CC M0 i 90 

U H Li: q 



cut* SCO « 

ECC4. 500 » 

ec c* we ? » 

55 74 SJ '0 *l* iftitM* ! 5 
5" 71 i CO -Hfl Cf*-n pMiserti 



Linear CMOS and 7400 

complete lines in slack. 
Send lor catalog. 
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latpoEitH i 

'iOJIpai i 

U54J5$1? 

TtOfl I 

710 Pi 
7I0A p- : 
IW-tTC 
■it* 2TC 

nay 

17P* 
S3? 
770) 

171*11 

;n*5*r 



mo 

ITU 
IT70 

■T33 
1124 
■■25 
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4*5 1IMKI 3M 

I '5 20MHJ 3 V 

■ -. i. 1 M ■' i 19 
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go JD'tMMpt; ! SI 

;■ 2 04^StHHr J Si 

2 457IVHI ] J1 
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TIU11 
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i# krr 4JHa ■tiscj'J '-: I'4 f5 

!-::i.-f*Slh£c; iJSi 

V,. . !--;:.■* tfl 95 
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B J116 2Dfln= p-vnjmic RAM a Si: 4fl 



Modem Kit S60.00 

State of trie art. ong . answer No tuning nec- 
essary 103 compaitb1e3O0 baud, InGXpensjve 
acousHc coupler plans included. Bd. Only 
$17 00. Arucls in June '81 Radio Etecttotttcs. 

ZSO Microcomputer Kit S69.00 

16 6KI-0. 2 MHz clock. 2K RAM. ROM Bread- 
board space Excellent for conirol Bare Board 
528.50. Full KitSTO.OO. MomlorS20.0D. Power 
Supply Kit 535.00. Tiny Basic $30 00 



Video Modulator Kit S9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp kit wtfull msiruc 

Multi-volt Computer Power Supply 

J3V Samp, rlflv Samp, 5w I 5 amp. -5v 
.5 amp. I2v .5 amp, -12v option *5v. il2v 
are regulated. Basic Kit S35.96 . Ktl wiin chassis 
and all hardware t51.96.Add$4 00 shipping 

60 Hz Crystal Time Base Kil $4.40 



INTRODUCING A BRAND NEW MICROCOMPUTER 

WU&ntura 



VENTURE is a stncie 
board computer that is art 
adventure i"or the hobbyist 
It Is a teaming training 
computer as wen as just 
plain fun for anyone who 
wants to gel into a stale- ol- 
the-art computer at rea- 
sonable cost 

VENTURE comes in fcit 
form or fully assembled and 
tested. You can get it m tts minimum configu- 
ration for as hule as $195.00 or lake it all the 
way to (loppy disks and voice, it can be «- 
panded as a kit or fully assembled, at your own 
pace and choice 

VENTURE is a 16 J by 20" main board wtth 
separate ASCII and HEX Keyboards ii runs 




5?K RAM. Voirax voice 
synthesizer, sound gener- 
ator. EPR0M. Full Basic, 
disassembler, editor, as- 
sembler: metal cabinet, 
additional power supply. 
ASCII keyboard real time 
clock calendar 
Expansion Opt tons 
Floppy Disc. EPRGM Pro- 
grammer, light pen. uni- 
versal user programmable music, sound board 
High resolution color grayscale pixel mapped 
video board. General Purpose Instrument Bus. 
BOSS co-processor board 
Minimum VENTURE System £195.00 
Kit includes GPU and control with 4K of RAM. 
K of scratchpad. 2K monitor 1801 video 



fail, almost A MHz and has Ihe capability of graphics, cassette interface and separate HEX 

putting 1 5 megabytes ol RAM and ROM on keyboard with LED displays for address and 
the board along with a variety of inexpensive output Power supply is included along with 2 
options game cassettes The mam board is 16' x 20" 
On Board Options and includes space lor alt ol the previously 
16 channel A to D. 5 slot 60 pin bus. 2 serial discussed on-board options f u II on -board ex- 
ports, parallel ■ ports; 4 video-optiansincl color, pansioncanbecompietedforunderSIOOO 00 

Call lor further details, option prices etc. 



RCA Cosmac 1802 Super Elf Computer Kit S106.95 

The Super Elf is a tremendous value as it com- 
b i ne5 video . d i g i ta I d isp I ays , L E D 0* iso lays . a no 
music, all on a single 6oard lor Si 05. 95 
The Super Ell expansion capability is vinualiy 
unlimited and you can do it Inexpensively one 
step ai a lime. Expansion includes cassette 
interlace, additional memory, color video. Basic. 
ASCII keyboard, printer, (loopy. S-100 bus. 
RSZ32, etc. 

Trie Super Ett comes complete with power sup- 
ply and detailed 127 page instruction manual 
which includes over 40 pages of soltware. in- 



cluding a series ol lessons to help get you 

started ana a music program and graphics tar- 
get game. Many schools and universities are 
using Ihe Super Ell as a course ol study OEM's 
use it for training and R&D A monthly newslet- 
ter. Questdata is devoted exclusively to soft- 
ware lor Ihe Super EM and there are many 
software books available at low cosl. 
Free 14 Page Brochure 
Send or call for a free brochure on all details 
and pricing of the Super EH and its expansion. 
'-Eat & Run" cassette $14.95 



Rockwell AIM 65 Computer 

$502 based single board with lull ASCII keyboard 
and 20 column thermal printer 20 char alphanu- 
meric display ROM monitor,, lully expandable 
$439.00. 4K version $454.00. 4K Assembler 
$35.00. BK Basic $65.00 FORTH $65.00 



Ell II Adapter Kil $24.95 



TERMS: $5.00 mln. order U.S. Funds. Calif- residents add 6% tai. PntPS 

$10.00 mln. VISA and MasterCard accepted. $1.00 insurance optional. subject 

Shipping: Add 5%: orders under $25.00—10%. to change 
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PROM Eraser 

assembled 25 PROM capacity $37.50 
(with timer $69,50) 6 PROM capacity 0SHA 
UL version $70.50 (with timer $100.50] 



FREE: Send tor your copy at our 1982 

QUEST CATALOG. Include 83c stamp. 



rafnsa^ the first name in Counters ! 



9 DIGITS 600 MHz $129f IRED 




SPECIFICATIONS: 



PRICES 

a»KiLWdir ttmmtt 

IM) LWS5 

AC L AC «d«pue 3.95 

■J> I KjekJ r* ' -AC 

Adi^rr Chirjfr [J 9J 

OV-I. MlTn>pO*trOi4i 

no* b»t *f W 

Eiirnu! Sittw hH u^nic 1 4 4} 



The CT-9Q is the most versatile, feature packed counter available for less 
than S 300 00! Advanced design features include.; three selectable gate times, 
rune digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed! Also, a 1 OmHz TCXO time 
b*M is used which enables easy zero beat calibration checks against WWV. 
Optionally; an intc mal ni cad battery pack, external time base i npu t and Micro- 
power high stability crystal oven time base ate available. The CT-90. 
performance you can Count on! 



Range 
Sensitivity: 

Resolution. 



Display: 

Time base; 



20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 

Less than SO MV to 500 MHz 

0.1 Hi (10 MHz range) 

1.0 Hi (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0.4" LED 

Standard- 10.000 mHz, 1.0 ppm 20-40*C. 

Optional M Scn> power oven-0-1 ppm 20-4Q*C 

8-15 VAC @ 250 ma 



7 DIGITS 525 MHz $99f 




SPECIFICATION 


Range 


20 Hz to 525 MHl 


Sensitivity: 


Less than 50 MV to 150 MHi 




Less thin 1 50 MV to 500 MHi 


Resolution: 


1.0 Hi (5 MHi range) 




10.0 Hi (50 MHi range) 




100.0 Hi (500 MHi range) 


Display; 


7 digits 0.4" LED 


Time base 


1,0 ppm TCXO 20-40'C 


Power: 


12 VAC® 250 ms 



The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency ranges- each is ith pre- amplification, 
dual selectable gate limes, and gate activity indication make measurements a 
snap, The wide frequency range enables you to accurately measure signals 
from audio thm UHF with 1.0 ppm accuracy- that's ,0001%! TtieCT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack 



PRICES; 




CT-70 wired. 1 yearwarranty 


JOT, 95 


CT-70 Kit, 90 day para war- 




not? 


84.95 


AC-1 AC adapter 


3.95 


BP-1 Nicad pack + AC 




adapter/charger 


12.95 



7 DIGITS 500 MHz $79^ 

WIRED 




PRK'FS : 

MINI- 100 wired, 1 year 

warranty 379,95 

AC-Z Ac adapter for MINI- 

100 3.95 

BP-Z Nicad pack and AC 

adapter/ charger 12.95 



Here's a handy, general purpose counter thai provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units* but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from I MHi all the way up to 500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the M IN I- 1 00 makes an ideal addition 
to your tool box for " in- the- Held" frequency checks and repairs. 



SPECIFICATIONS: 



Range; 

Sensitivity: 

Resolution: 

Display; 
Time base: 
Power 



1 MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate} 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2,0 ppm 20-40*C 
5 VDC @ 200 ma 



8 DIGITS 600 MHz $159^ IRED 




SPECIFICATIONS: 




Resolution: 

Display: 
Time base; 
Power 



20 Hz to o"00 MHz The CT-50 is a versatile lab bench counter that will measure uptoGOO MHz 

Less than 25 mv to 1 50 MHz -iwi'iJi. 8 digit precision. And. one of its best features is the Receive Frequency 
H*JEli} f™?^?? MHl Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
re c c iver s VFO is all that is required for use. Adding the recei vtr adapter in no 
way limits the operation of the CT-50. the adapter can be conveniently 
switched on or off. The CT-50, a counter that can work double- duty! 



1.0 Hi (60 MHz range) 
10 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40" C 
110 VAC or 12 VDC 



PRICES: 

CT-50 wired, I yearwarranty 
CT-50 Kit, 90 day parts 
warranty 

RA-1, receiver adapter kit 
RA-I wired and pre-program- 
med (send copy of receiver 
schematic) 



J 1 5995 



119.95 
14.95 



29.95 



DIGITAL MULTIMETER $99 ^ IRED 




PRICES; 




DM-700 wind, 1 year warranty 


S99.95 


DM-700 Kit. 90 day pans 




warranty 


79,95 


AC-1, AC adaptor 


3.95 


BP-3, Nicad part +AC 




adapter/ctiarger 


19.95 


MP-1, Probe kit 


2.95 



The DM-700 offers professional qualify performance at a hobbyist price. 
Feature* include, 26 different range* and 5 functions, all arranged in a 
Convenient, easy to use torm.it. Measurements are displayed on a large 3^ 
digit, Vi inch LED readout wirh automatic decimal placement, automatic 
polarity, av«r»ngc indication and overload protection up to 12 50 volts on all 
ranges, making it virtually goof- proof! The DM-700 looks great, a handsome. 
jet black, rugged AES case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volts: lOOuV to 1 KV F 5 ranges 

DO AC 

0.1 uA to 2.0 Amps, 5 ranges 

0,1 ohms to 20 Megohms, 6 ranges 



current 
Resistance 
Input 
impedance: 

Accuracy: 
Power 



10 Megohms, DO AC volts 
0.1% basic DC volts 
4 'C cells 



AUDIO SCALER 



For high resolution audio measurements, mulU plies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution" 
S29.95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug, — S 7.95 

High impedance probe, light loading 15-95 

Low pass probe, for audio measurements , 15.95 

Direct probe, general purpose usage . 12.95 

Tilt bail, forCT?0,90. MINM00 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal.., 14.95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 | 
MH2, Small sue, powered by plug transformer-included. 

* Flat 25 db gain 

* BNC Connectors 

* Great for sniffing RF with pick-up loop 

$34.95 Kit £44,95 Wired 



iyiiy.i, ih :m li ;■.. in. 

2575 BAIRD RD. • PENFIELD, NY 14526 



PHONE ORi>l : .RS 
CALL 716-586-3950 
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BEC BILLET ILICTB«MC9 

P.O. BOX 401 2MB GARLAND, TX. 75040 (214) 270-3553 



Sound Effects Kit *1«.5* 




'i « 'A Ol .1 it--"7'r'r • ■'->■*• 
tfrisi m ill I hi {will Id build s 
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VCO Nam Onv 5»w4 J-0 
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i- Adjuilibv i^uiic Gvniri- 
W. Ltn' ■Otripnile"' im 
MuH.pUd OK<tllH<H 'a* **" 
tnfl'V ■>'!*!' If Tfw '2 . i i 
PC Bcj -d "t* 1 u-rt 1 firDlOIrP* 
I'M 10 !-'*&# «Cf lUf WdW 
[■fcui-ij [Jt< r fDgrjnr-ad 
lo dirP'.<cilr CiplDiloni. 
Prumr Gum illlT Tn-ni ... 
IlfflQM 4*1 ci'iniii lumln* gl 
ctfrWH Krtiiut* Th# unil Mi . 
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HKlLW3*«t| Tt<n "- Incio^dl. AvSiLkbia »nri»l| lor 13.11 ■*='■ 



7 Watt Audio Amp Kit $6-95 

SHALL, SINGLE HYBRID IC AND COMPONENTS FIT ok * 2 
i]'- PC BOARD (INCLUDED) RUNS ON UVDC. GREAT FOR 
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 
THAN 3% THD <$ 5 WATT*, COMPATIBLE WITH SC.-01 
SOUND KIT. 




Ccmt» ifyitn iS v^FVWtnwmA 



cjai d T Will imp' ih.e-- d- »n t) 
■pafakftf dirtily 



SEE SPECIAL 
OFFER BELOW 
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A tru* ■MF«riSfti£ mvue nuLlf bmo en ■ m^rpp^Kdrtcar £*& TM Sup* MuVC Ml>«i * 1H* 
only hii Hue mew* my id>i<Dn rji pf »-{wegj«ni rrwd lutwi by plugging in an* ff*nor|ji ch* 
lRO«|. Ovir Mdi'r*«*rirFiOU»*i[nertrM0'1uri*i»r»p.»,iipti Ul» Ll-» tit 1dt »C" Horn, 
DeeAM. Oflflf Annod-AM, «c II yeu hun i * eft,qu progrvniw our minuai tun you "-3 * 
la proQJBrn your ewn [ihih K.i intludM dull*? bhim *nd (friliad fC Bova vti tU 



OPTIONAL ACCESSOR It* 

DIP SWITCHES 0"erlp3i pni 1 pen . hH luni iddrui 

WALLPLUQ TH*H>FORUEH For ppvnlvn pn 117VAC IWrtJi* niirfcil. 
INJECItON MOLDED PLASTIC CASE «"CUItsni Prc-r.l I rpir p«r 

■nd 2 liv* Poi rplinr iwilchrM Knplltd* DIP t#i1cn*l| 
HORN SPEAKER ! Mtt t Om wilh mcwUlihfl PrttfcJrt 



SFCClAL QFF£ft 
Buy * SUptt wuim Maktr hit (or 324 M uve 3*1 FAEC, > : . r M H tjw prf-erogmmntd w-nn 3$ 
peeuiar iun« Th4 <M*t B'*m you ow W Hnoi te choo** iretnl 



Doomsday Alarm Kit $9.9$ 

IF yOu fclrt rroupl* Uwping indj ypu wauk) IIKd t»* rill p1 \*\< ritrdjhCO'nEAal Iff Plfffll yOV 
miMiy UWi Ihrt IrltlP I ■' I WlH b« for you' 1 n«r» i» nO mrty Iff 11 eu < ■!« ■>/ ffcUobdi ETit unUrLhlr 
hrjvill, ifitni ill! lonu [lUI 0Om« 0j1 tf Ifni Hil Frjur 14 parnll tun? pn;ill»tpr» «■ miXBd, 
JJ'itf ltd >! n S 5 SitFCfdi 1 : 4 n iryingr.il! 1 WbEH °J ETliy «eunrj| A grMt lun kit pra pr«cl>C«i 

iwrgi if alarm Cornpi«L» *nh PCtxiirri *n6 mi\ r&c+uuy componinli. Saaa ipaakar for B-*2 
VDC ORCE.Fl DMtl 



THE PRESIDENT SAYS; "HOGWASH!!" 

Attar taMng one looK ei tne Tfl I PUT POWER SUPPLY our onflinw declared ihal Ihe 
unita were worth several hundred dollars e«Glh r He pointed out trm angirieering, high quallly 
construction and aiate-oMhe-art Inters rated design in support of his poaition, The President 
of BEC more pragmatically pointed out the already lull warehouse and the two trailer truck 
I oads ol power s u ppl ees waiting in I he park I ng I ol . and set thepi ice to move them OU ICKL Yl 

3 outputs i 62.50 

'sv t 10A n "' nL1 f^ —^=^&^Si BL . Pill* $5.00 F»kjh1 

-12V ■; £A 

INPUT IDS - T3-&VAC 
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COMPLETE UNIT 

1.-31 you rctcivrj il j 



i COH MINIMUM SJd.OT ' ADD 12.13 FOR COD S 

■ UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD 
ORDERS 

. II. H HANDLING CN OfiDEnS UNDER SlO.M 
• VISA. MC CARDS OH CHECK 

■ ADD #ft FDR SHIPPINO 

. TEW15 RESIDENTS AOD SN STATE 4ALCS TAX 

■ All PCM ION ORDER* ADD 2SS FDR SHIPPING 
I CANADA ISM HO FOREIGN COOS 

> CALL (214) 27t-lS» TO PLACE CREDIT CArirj OR COO 
OflDEfl 




Free Buyers Guide 

84 pages of the latest in components, tools 
and instruments — a must for DESIGNERS, 
instructors and maintenance engineers. 



NEW ZENITH ZXM 121 

High legibility 1 2" green phosphor monitor. 
1 5 Mhz bandwidth, 

40 or 80 character , _ . _ _ _ 

selectable full compatobHitv- $11 /.OO 



OVERSTOCK SPECIALS 



3" ftoton Fan » . _ -. _ 
New $10.95 




VU Meters 906 Ea 



4/OK '/<W Resistor. 



$2.00/1000 




24 VAC 500 MA 
Plug in transformer. 



$4.50 




UHF/VHF Conversion 

Kit - with 

Genuine Mitsumi 

Tuner $119.98 



CALL OUR HOT LINES 

IN CALIF. (714} 527-2554 

OUTSIDE CAL. (SOO) 854-8660 

SCR ELECTRONICS CENTER 

5303 Lincoln Ave., Cypress, CA 90630 
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CALIFORNIA COMPUTER SYSTEMS 



till 

£032 32K STATIC RAM A i T 

ZOO N SEC 

2116 16K STATIC HAM A&T 



$468.00 



2Q0NSEC 


$279.50 


!06S 64 K DYNAMIC RAM A 8 T 


$35100 


Z200S-100 MAIN FRAM A 8 T 


$500.00 


2422A FLOPPY OISC WITH CP/M 2 2" . 


. $372.50 


2831 A ARITHMETIC PROCESSOR A & T 


. . $552.50 


2SIQAZ80 CPU A& T 


$281.25 


TT10A4 SERIAL I/O AiT 


S291.95 


2501 A 12 SLOT MOTHER BOARD 


$180.00 


27Z0A 4 PARALLEL A&T 


S214.95 


HfJTQ I0AIDS WW ... . 


. S3995 


APPLE PRODUCTS 




T114A12K ROM/PROM... 


$99.95 


J4Z4* CALENDAR/CLOCK. 


. S106.95 


T44UA PROGRAMMABLE TIMER 


$106.95 


T470A A TO D CONVERTER . . 


S105.95 


T4IHI GPIB (IE 4SB) INTERFACE 


$182.00 


T710AASYNC SERIAL 


$125 95 


7712A SYNC SERIAL. ... 


$148.50 


7?2fJA PARALLEL STANDARD 


$105.00 


77201 PARALLEL CENTRONICS 


$1 05.00 


71111 ARITHMETIC PROCESSOR W7DISC 


$325.00 


711 1 C ARITHMETIC PROCESSOR W'ROM 


S325.00 


7520A EXTENDER , 


. , . . $23.50 


7300A APPLE CLIP. 


.... $8.00 



SfFTWMIE 

23-01 CP/M~ MACRO ASSEMBLER ON BISK. S76.95 

24-01 C ?l M™ SY M B0LIC I NSTRUCT10N 0E BUGGER S64.25 

25-01 CP/M'TEXT FORMATER ..... . $64.25 

2B-01 CP/M~ BACKGROUND PRINT UTILITY . .. $42.95 



OTHER CCS PRODUCTS ARE AVAILABLE 
CALL FOfl PRICE 



=sm 



MICROCOMPUTER PRODUCTS 



SIOO PRODUCTS 
CBIA808D PROCESSOR PC80 
KIT S155.95. A&T 

CI-2 280 PROCESSOR BOARD. 
KIT SI 98.35. A&T 



6 VIDEO. PCBD 
SI 53.95. 



VIIC 64 x 

KIT 

VB2 64 x 16 VIDEO. PCB0 
KIT S1 75.95 



A&T 



A&T 



103 80 CHARACTER VIDEO 4MH2 
KIT S345 95. A&T 

UPGRADE RAMS FOR V8-3 

104 2 PARALLEL 2 SERIAL PCBD 
KIT $160.95 A&T 

PO-1 2708, 2716 PROGRAMMER BOARD 
KIT $140.95. A&T 

MB-10 16K STATIC RAM 

KIT . S29995, AST 

APPLE PRODUCTS 
A400 IEEE 48B INTERFACE 
AIB- II SERIAL/PARALLEL INTERFACE 

A&T 

ASIO SERIAL \m 

A&T 

IPID PARALLEL 10 W/0 CABLES 

A&T 



OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 



S 36 95 
S215 95 



S26995 

$ 36.95 
-SI 99.95 

S32 95 

S234 95 



S425 95 
S42 00 



S 36.95 
$199.95 



$189.95 
S339 95 

S399 95 
. $1 76.00 
. $1 15.95 
. . $87.95 



m 




MONMY-FHIOAY. 8:00 TO 1 3 00. 1 OO TO S 30 
THUPSDAYS. 800 TO 9 00 P M 

(415)728-9121 
P.O. BOX 955 • EL GRANADA, CA 9401 8 

PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST 



DEC. SPECIAL SALE 
ON PREPAID ORDERS 

(CHARGE C»BCS C C D OR P S NOT AVAILABLE! 

MUST MENTION AD FOR SPECIAL PRICES 



KMaS special sale. 

5% [IFF DN SSM KITS. WAMECO BARE BOARDS. WAMECO BARE 
SHARDS WITH KIK0S PARTS, ECTEK KITS. 



74 LS' SERIES PRIME PARTS 



LSOO 

LS02 

LSOO 

LSOS 

LSOS 

LS1Q 

LSI 3 

LS14 

LS20 

LS2G 

LS27 

LS30 

LS3J 

LS37 

LS38 

LS42 

LS7* 

LS75 

LSSS 

LEB6 

LS90 

LS9! 

LS93 

LSI 22 

LS123 

LSI 25 

LSI 26 



EA 5 FOP. 

.25 123 

25 1 23 

25 1.23 

25 1.23 

35 1.66 

25 1 23 

■15 2 14 

.98 i .50 

25 1.23 



35 1.66 

35 1 66 

25 1.23 

35 1.66 

55 250 

35 1.66 

55 2.50 

45 2 14 

50 2 36 

15 5.46 

40 1.90 

60 2.85 

SO 2.S5 

60 2.85 

45 2.14 

95 4.50 

90 .1 28 

75 3.56 



LSI 32 
LSI 36 
LSI 33 
LSI 39 
LS145 
LS14T 
LSI 48 
LSI 51 
LSI S3 
LSI 55 
LSI 56 
LS157 
LSI SB 
LSI 60 
LS161 
LSI 62 
LSI 63 
LSI 64 
LS1SS 
LS173 
LS174 
LS175 
LS190 
LSI91 
LS192 
LS193 
LS196 



EA SFOH 

75 3S6 
50 2.38 

76 3.56 
76 3.56 

I 20 5 70 

2.49 • 

I 35 ■ 
75 3.56 
.75 3.56 
90 4 28 
90 4 28 
75 3,56 
75 356 
90 4.2 B 
95 4 51 
95 4.51 
95 4.51 
95 4 SI 

175 8.31 
80 3 80 
95 4 51 
95 451 

I OO 4 75 

1.00 4.75 
85 4.04 
,95 4.51 
85 4.04 



LSI 97 
LS221 
LS240 
LS243 
LS244 
LS245 
LS251 
LS267 
LS258 
LS280 
LS266 
LS279 
LS290 
LS293 
LS295 
LS367 
LS360 
LS373 
LS374 
LS377 
LS376 
LS620 
LS626 
LSS29 
LS6B2 
LS6B3 
LS66B 



EA 5 FOR 

85 4.04 
t 1 5 5 46 
1 80 8 55 
1 75 6 31 

1 75 831 

2 15 - 

1 00 4 75 
35 4.04 
85 4 04 
65 

46 2 19 

.50 2 38 

80 3 60 

80 3.S0 

105 4.99 

70 3 33 

70 3 33 

1 85 8 79 

180 8.55 

1 45 6 89 

1 18 5.61 
2.25 - 

2 25 - 

1 44 - 

3 20 - 

2 30 - 

3 40 - 



QUANTITY OF 5 FOB MUST BE OF THE SAME DEVICE THEY 
MAY NOT BE MIXED. AN ADDITIONAL 54o OFF PURCHASES 
OVERS50ON LS PARTS ON PREPAID ORDERS BY CHECK OR 
MONEY ORDEB ONLY 



VISA or MA5TERCHAR.GE Send attaint reimbcr. mlertHj* numtef. e.prjiion date 
awl 5$n your wrier Approx. postage will be added Orders vnthehedi nr money order 
will be tern post paid >n U S If you are not a repuar eusiomer. please use cpar;e, 
cashftr's thsrt or postal money tfder. OttMrwise there enlf be t tw-week deny frx 
HiecJts lo clear Calif residems km G.S^ tax Mcney back 30- Pay guaranlee We 
cannot Keep I relumed ICs thai have been soldered la Pnc« soctect to change w.t bai I 
rar.ee III aleliH Kin «.ll irrriii tun ■■ mien lin lln Kl .11 
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_ PHASOH PAIN FIELD — Pateril«<j and raranliy aeielopefJ 

Mm our l^hbs is Iwirig tested by Gov '[ for not control. Soon to come 
under weapons restrictions as an interna! machine. Easily tiand- 
I held. Hazardous IF NOT USEO WITH DISCRETION. 

i PPF-1 PLANS (sold tor animal conttol). ,.. .$15.00 

" INVISIBLE PAIN FIELD GENERATOR — Produces a di- 
rectional lield ol moderately intense pain to back ot head up to 
50 ' . Cigarette pack size enclosure is easily hidden. 
IPG-3 PLANS S7.00 IPG-3K KIT & PLANS . (44.50 

*l IPG-3C- (assembled lor animal control). $58.50 

J PHASOR STUN/BURNING WAND — Produces sufficient 
H electrical energy capable at burning tlesh. Intended as a person- 
H al delense device 
^PSW-3 PLANS $6.00 PSW-3KKITaPLANS $59.50 



■ RUBY LASER RAY PISTOL — Intense wsible red. turns. 
3 hazardous, with parts sources 

™ RUBY PLANS (includes all can sources) $15.00 

■ CARBON DIOXIDE LASER — Generates 20-40 walls ol 
i continuous power capable ol burning, cutting, hazardous, {with 
; all part sources) ■ . ... $15.00 

• LASEH RIFLE — Produces 200-3000 pulses ot 30 wall opn- 

* cat energy Portable and easily hand -held 

' [RG-3 PLANS $10.00 

I LHG-3K KIT PLANS (minus diode) $129.50 
POCKET LASER — For Ihe beginner, visible reo "optical 
version", ntwi-hajardnus. 
LHC-2 .15.00 IHC-2K KIT & PLANS .. $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS — Eiplod 



I mg wires. Shockwave, etc. Miniature size 

Irps-iplans. .$a.oo hps-ik kit & plans. 

I PARTICLE BEAM WEAPON - PLANS 



$49.50 
$15.00 



INFINITY XMTR — Uses telephone lines lor selective home 
or olfice listening while away on business or vacation. 

INF-1 PLANS $15.00 

SE E I N D A R K — long range . total da rkness 

SD-4 PLANS $10.00 

LONG RANGE WIRELESS MIKE - Crystal clear quality 

— miniature. 

FBT-7PLANS . $7.00 FBT-7KPLANS4KIT. $M.50 

WIRELESS TELEPHONE TRANSMITTER — Long 

range, automatic . 

VWPM-S PLANS $10.00 VWPM-5K PLANS & KIT $34.50 



Send for FREE catalog descriptor! oi above plus hundreds more 
plans, khs and completed items. We accept MC or Visa or when 
ordering, send check or money order. We pay shipping charges 
i-on orders over $50.00, otherwise include 10% with remittance. 
SEND TO: SCIENTIFIC SYSTEMS 

DEFT. R8. BOX 716. AMHERST. N.H. 03031 
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ELECTRONIC KITS 

for school and hobbyists 

Buy direct from the manufacturer at wholesale prices. 



Why pay more? Selling over 10 
yrs. to the school market. Kit prices 
start at $2.25. Teachers: For 

additional savings, have your stu- 
dents combine their orders for 
maximum discount and minimum 
shipping cost. 

Large 1/16" thick drilled and etched 
RC. boards. Kits include detailed 
pictorial instructions for easy 
assembly, complete with all parts 
including wire and solder. Plastic 
cases available tor all projects 
for maximum satety and project 
appearance. 

FREE CATALOG 

Phone 1 (800) 421-6546 

MASTER CHARGE AND VISA ACCEPTED 

In California (213) 450-1600. 
8:30 A.M. -3 P.M. P.S.T. 



Large 8'/2 x 11" 1982-83 Catalog. 
Includes projects such as Neon 
Flasher, Strobe Light, TV Jammer, 
Color Organ, Telephone Hold 
Button, 0-15V Power Supply, 12V 
Strobe, IC Radio and more. Typical 
project shown below: 




Modal MO DK Keyboard Digital Control 

used for Auto anti-theft, door alarm control, 
door lock control. 

Kit of all parts $18 95 Drilled & etched PCB $3.50 

Plastic case kit $1.75 Shipping and handling $2 50 



HflLLIMR 

Hallbar Educational Research, Inc. 
PO. Box 2019, Santa Monica, CA 90406 




Super Sale! 



40% Off On Ohio Scientific Superboard II 
A Complete Computer System On A Board 

Includes full-size 53-key keyboard, video and audio cassette 
interfaces; SWAP, Modem, sampler cassettes; manual; 8K 
BASIC-in-ROM, with 8K RAM. Requires 5-V/3 amp regulated 
DC power supply. 30-day limited warranty. Supply is limited. 
ONLY $200.00 



Plus Sensational Limited-Time Savings 
On Ohio Scientific C1P Series personal 
computers, Superboard and C1P 
accessories, spare replacement parts, 
printers, monitors, integrated circuits, 
and other computer-related components. 

To Order 

Call us directly or return order coupon with 
your check, money order, or Mastercard or 
Visa Account Number. Orders will normally be 
shipped within 48 hours after receipt. 
$100.00 minimum order. 

FREE 

Sampler Cassettes with each Superboard II and 

CI P series order! 

Taxi (Game), Electronic Equations, Loan Finance. Straight 
and Constant Depreciation. Uneven Cash Flows 

Tiger Tank, Flip Fiop, (Logic Game), Hectic, Black Jack, 
Master Mind 




Cleveland Consumer Computers & Components 

1333 S. Chillicothe Road, Aurora. OH 44202 
TO ORDER: CALL 1-800-321-5805 TOLL FREE 
(Ohio Residents Call 216-562-4136) 



: i SUPERBOARD II, $200.00 

r i Send Detailed Catalog/Order Form 

Name 



Address 



State. 



City 

Payment by enclosed check or money order or charge to: 
D MasterCard □ VISA 

Account # . Expiration Date 

Total Amount Charged or Enclosed S 



_Zip_ 



Ohio Residents Add 5.5*4 Sales Tax All Orders Will Be Shipped Insured By UPS Unless 
Requested Otherwise. 
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B. G. MICRO 



P. O. Box 280298 Dallas, Texas 7 5228 
(214) 271-5546 

VI** * MutorCard ■ Arnvrlcnn Express 



STATIC RAM 



21L02-1KX1 250 n.A. 

Low Power . 

21141-3 f KM MO n.s. 

tow ftm<u 2.n evi r.so 

N«iHeP-«-aKJ* « Sv-M0 M. 

CMOS Law Perm 17 w 

Sl*«> «rt Out ;... tHSJB 

1aMU<lt(-3KK« iv-NMQE 

200 n-t. - 2?i| $tyta 

P&i.rWt . &7$£,v1>. 

(501-5 156X4 - CMOS - Dola 

Retention 2 Volt* - 22 Pin - 200 iu 
Typ. 5V Very Low Power 1 .50 

6511 J-5 ISM-CMOS Super Low 
Power 350 n.a. Similar jo 2114 
Sam* Pin Out . . 2.00 

elGo-S IK KB NMOS 5V 500 HS 

22 Pin 2.00 



4K STATIC RAMS 

LESS THAN HI EACH 

MK41Q4J-4 - 250 M.S. IS Pin Caremle 

Computer Mlg. Surplus. PRIME, fully 

Sialic eaay lo Uia. Hae 5imi Pin Oul » 
TMS4MJ, but illontly dllftranl liming. 
With Sccej (Mollek) 

B 1or B.95 22 lor 29.65 

VFRY LOW POWER! 



DYNAMIC RAM 



5210N-5 [2tOJB-< ■ TMS4M0) 

4KX122Pin a/3.95 

4027-4KX1-2SO n.a. 1.75 

411S-16XX1-250n.» 6/10.00 

4116-16KX1-200 n.t Ml 1.50 

4164- +5v 64K 8/64.00 



PRECISION HYBRID 
OSCILLATOR MODULE 



H» both 1 MHZ ind J MHZ 7TL — ouipuii — 
HtrFTTHiitully tt#Jcd — uhn high liability pvtr 
w!d* Lrmp ain-ge- — onginjilf est! owr S4D.0Q 
**ch — vn rrnde ■ iup*r pure hi** rretn a major 
cempulii- maiaLrfacluntf — 5 Volt spun lien — (Hi 
ilMitiird 14 pirt incfttt — M*nul*ctur*ef bf 
Holorgla oiciUito-r dlvliion F.S0 (w/tfitij 
MCSSTIA 3/Z0.00 



SOCKETS 

Low Profile Solder 

a Pin 13/1.00 

14 Pin 10/1.00 
16 Pin 8/1.00 

15 Pin 8/1.00 
20 Pin 7/1.00 
24 Pin 6/1.00 
28 Pin 6/1.00 
40 Pin 5/1.00 

Buy $10 Get St. 00 
FREE CHOICE 



6035 . . 
103S ... 
874B Intel 

6802 .. , 
(ISO 



5.95 
6.95 

15.95 
5. SO 

, 450 



LSOO 
LS02 
LS04 
LS05 
LS03 
LS10 
LS14 
LS20 
L527 
L530 
L532 
LS42 
LS74 
LS85 
LS8S 
LS90 

LS ion 

LSI 23 



,24 ! LS12S 
14 < LSI SB 
.24 , LSI 39 
.24 I LS151 
.24 i LSI 53 
.24 < LSI 54 
-SO j LSI ST 

.14 ! LS164 
.24 | LS1SS 
.36 ' LS175 
.49 : LS1B1 
.44 ! LS192 
.95 LS193 
.39 LS221 
.69 LS240 
.39 LS241 
.99 LS242 



.95 LS24S 
.79 | LS244 
,79 LS245 
.71 j LS257 
.79 ! LS266 
1.75 i LS2B3 
.79 I LS290 
99 I LS293 
.99 LS290 
-99 ' LS3S7 
LS3S8 
LS373 
LS174 
LS375 
LS377 
LS390 
LS393 



jg 

I «3 

M 

.89 
1.10 

.99 

.99 
1.49 LS399 



MISCELLANEOUS 



AY3-B91Q Sound Chip wllti 60 
(MM data iTunLnl 9.95 

□ M3131 6 Bil Unified Bu* 
Compftritor . 2-&9 

6 P. r. Pip Shunt 3 t i -Q 



EPROM 



TR1602-UAP.T umi ai 

AT5-1013 . 1.99 

IM6J02..S. High >p4td 

UA«T-AY5-H>t3 pin oul 2.00 



MC1408L6 O lo A Convert! 

BHrl 1.79 

AOS61J P i-n nuTartar 

10BltSOV. Q ." 1,79 



S02T-CRT Controller - 

Programmabie - 24 x B0 14.95 

GBB45 - Motorola (H046SO5SP) 

CRT Controller . 17.50 



1702A 2SSXB III. 
270B IKXB 450 n.i. 
27A0B IKXB 350 n.i. 



1.49 
.99 

1.9S 
.79 
39 
.99 
.99 
1.75 
.69 
,7» 
.79 
.99 
1.49 
1.19 
1.49 
1.19 
1.19 
.99 



2.00 
2.20 
3.35 



2716 ZKXB+Sv 

450 n.» 



2716-1 2KX9-5V 350 n.i. 

2732 4KX6 450 n.i. Inla] Pin Out 
2732A-3 4K I S 350 n.i. 

Inlal PJn Out Low Powar . ... 
2532 4KXS 450 n.i. T.I. Pin Oul . 



7.BS 
S.9S 



S.95 
7,50 



82S123-32XS Tri Stale Bi polar 

PROM 

828129 Tri Slat* SI Polar Prom 



1 99 
•, 95 



ZBO 2.5 MHZ CPU . ... 
ZB0D MA-DMA Controller 

2BDPIO -Parallel 

280SIO/O Chan. Ser 

ZS0A-4MMZ CPU 

ZS0A SIO/O 



4.00 
9.9S 
S.9S 

16.95 
6.95 

13.95 



WE HAVE A BRAND 
1 



NEW FLYER. CALL OR WRITE FOR MAN Y NEV 
31 



ITEMS 
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ELECTRONIC KITS FROM HAL-TRONIX 
2304 MHZ down converters, tunes in on 

CHANNELS 2 TO 7 ON TOOK OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 1IHZ TO 
2SO0 MHZ. EASY TO CONSTRUCT AND COKES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can tie a dish type 
or coffee can type depending on the 
signal strength in your area. ) 

2304 MOD 1 (Basic Kit) $19.95 

tlaaa e*»* A rr.r.j.i 

2304 MOD 2 (Basic / Pre-amp} $29.95 

lk*e*r&M o*> A Wtt^ewJ 

2304 MOD 3 (Hi-Gain Pra-amp) $39.95 

tmcKjoH c«M i Mimea) 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) ,24.95 

Assembled |34.95 

Slotted Microwave Antenna For Above 
Downverters .,39,95 

a * * ■ a « * 4 4 * a a * a • a * * * * * # 4 a • *# * • • • a 

PREAMPLIFIERS 
HAL PA-19 — 1.5 mh? lo ISOmtu. 19db gam operates 
on s to IS veiss at lOma Complete unit is. 95 
HAL PA-1 "I — 3 mhz to 1.4 ghi. 10 to 1 2 db gain oper- 
ates on S to IS volts at lOma. Complete unit $12.95. 

(The above units are ideal lor receivers, counters, etc.) 
16 LINE Touch tone decoder kit^ith 

P,C, BOARD AND PARTS $69,95 

12 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS $39.95 



,C. BOARD AND PARTS 

16 LINE Encoder kit, complete 

CASE , PAD AND COUPON EKTS 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ,,,.$29. 9b 

HANY, MANY OTHER KITS AVAILABLE 



■ I ISJ HJ- UU 



* '& 



«l9 ; •■Mufti) 



Hal-Tronix 

PO. Dox i 101 

tajthgof*. Mi 4At95 



fctfC-HMATtOw. 



C«!fM 0¥t> Htm WILL It HtWKB POfT^JUtr Cj Lti 2>1 

LMH [TLUlWhlUtE AElMlONJkL. C*AiV»IIA«EltEG'dliTrO 

MDMtMWUH ■"'m.-mmv:' HKLMKJUoM :■■ 

*L IT X rnn HAKDLI'M kHO VMiinQ ri'APsi;, 
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COMPUTERS 

ATARI' 800™ 

COMPUTER SYSTEM 




SOOw 1GK '69900 

*800 Computet w/48K 
B t«,i ^ 



79Q00 



ATARI PERIPHERALS: 



Prima. 825 - 6E0»o 
Hi f> 810 - 486PO 
Record "410- 82°° 

PacWIelpr'l 
JovtlrcKlpr) 
32hFlAM- 17S9S 
B^icCart- 49O0 
Pac-Man 



Attarotdi ^ 
Mica Carn^ 35 SO 



„> W96 



SupBVkOul 
Asaam Edrt - 4300 
Star ftlidef»-45P° 

B*J**tljall- 2*P° 
Chan-32oo 

■r Centipede -~ *36.3Seach 



^SPECIALS 

3inchMiniFAN— «-'B.95 
2111— $245 
81 5S— - *1l.5ll 
ER 2501— '495 
AVS1013A— «-*2 95 
8202— ■- '2S.95 
6522 — »- *5.!5 

82SS - '4.50 

8748 8 -'31J0O 

MC6000 — *7.75 
MCCB02 - * 1496 
Hc«eso -'4.50 
MCB821 -M.95 
6331— ^1.25 



SUPER 5amp. POWER SUFPLY 

for APPLE — »- $124.00 ^~ 



Diskette Storage BOX 



ain, 



Bin,. 



*2.50bb X $10.00; ,3.50^^15.00 



Bare Bones APPLE II 

EURO= 
w/o 

Keyboard 



CONCORD 



48KRAM 



Pwr. Supply 



450. 



Microswitch: Power Supplf • APPLE 
Keyboard Iw/Purthaip^REftitnct Mini. 

* 79.95 : * 105,10 : *18.CO 



4116-2— 1/1 m 
2716(5v)-^3.75ea. 
2732{5v}— 8.7Sea. 
2532{5v)— 8.7S«a. 
Z80 A CPLH^ 5.25ea 

1982I.C." 

|2vol.) Master 

*59.95 



mm 



2910 B E LA PALMA 
ANAHEIM CA 92806 

"4632-6790 ^Vr 



10 wis ijuurh' 1 a m s *.jl» i- it. On 'Ml U ' > 

htm ""■' ihi -'J !i " 

'10-43 - l 7"<" »J5D-499 -'Son vend l°° 
50 -99 -**> S00-999 - II™ lor 
100- 740 - B'"' 1009- UP - Call catalog 



MONITORS 
ZENITH *ZVM-121 

12 in. 15MHz. - GREEN Phos. 

* 107.00 

IC.S.#kG-12 

12in 19MHi. (GREEN Phos 
Non-Glare Screen $-1 *** c/v 

BMC#BM-i2A 

12in. ISMHi /GHEtN PtKK 

*W.50. 

BHC*BH -1400CL 

13m.«C0L0R w *325. 



\Diskette SALE!! 

"Wabash" 

5t4 8«ich 
SS/SD * 22 00*25.00 

SS/DD 27.40 3040 

DS/SD 34.90 

DS/DD 3240 37.40 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

BtwaiiH Mono Uaial Oat* CMOS IC 

liatarH 

1", ItonlrYDeta va,r A 
L'J, ~**—>. 
-Sua r>**nted 



.'" s 6.45 



*::••-.; 



1 El- 1 D-[* 
'if-,! A&)**** 

- fi 'W HC!3 S«ltK 

■lni»r Signil XTAL 

■J??6flK.M Ktal CortHtU $ 

■i-rPi-S^P 1.50 

'IV* Pqw*, J>l»upaLrO^- 



ImlS-- 

|74LSlfi 
I74LS11 



COMPONENTS 



mi 



STATIC RAMS 

2111 2 85 

2112 2 85 
2114 2 00 
2114L 20ON5 2 25 
..M6116 150NS B 25 

DYNAMIC R*M". 



4027 200 B'l 7? 

4116 200r.i 1 SO 

4164 200m 7 jjjj 

MISC EPHOMS 



Hjoa 


34 


MtOl 


34 


MW3 


ni 


MS4«I 


49 


HUH 


tf. 


MOU 


■a 


HrJlO 


to 


**5iS 


Sfl 


T4}20 


» 


HUT 


7S 


MSM 


» 


KUI 


1 29 


HSA1 


■e 


■■J-:.'.'-. 


« 


H5H 


u 


HSU 


'OD 


MM 


1 K 


MS-n3 


' 4,; 


M$1» 


no 


KStH 


H 


MS i+O 




HSlM 


■ fl 


7**1 J4 


■ 


■A:.- .';. 




MS-t- 


4CK 


MSU1 


,- n 


M^W 


JK 


HS»0 


)X 


-tl-:** 


J K 


■vjv 


I If 


-'--■■. 


iseo 


8--2 50m 




9/2 50^ 




B'14 00 




4'2 0Qh 





QT2G 
ST26 

seas 

BDWU 

SiS5 

aass 

MCI33D 

MCUSS 

LM344 
\.m. .u--;, 
LH»5 
I M741 
LMi3tO 



WOKE; MI&C 

A112 
82i6 

H03* 

Hezsms 

AYS W13A 

Mfl 

L*09 

Mctesip 



I B3 



1702 A 7%. 

270B 3 IS 

27ia(SVl 3» 

THSsna e» 

3732i5Vl AB5 

TWS2532 11 SO 



8'3 9S*2 
8^2 «** 

8fS OOc* 
IV 7 75 «' 
HMD 2£iM 



7«tf^. 



2 SO 
ZSOA 

ZaDAPK? 
6505 
&M?A 
EKSSA 



CIRCLE 65 ON FREE INFORMATION CARD 



TTL 74LS SERIES 



'4.SM1 

N i » 

. - «LS03n 
r 4L504N 

74L505*. 

74LS09H 

r4LSioft 

74LS11N 
ML Si it 
74151311 
nSi4D 

■•<Lsas 
rtL&jiN 

Ml ^?F,r* 
■-.:0:'. 
74LS32H 

'J.','". 



.21 74LS42N 

21 74LS47h. 

24 MLSW 
.31 MLS MX 

35 74LST5N 

25 74LS76N 
35 JILSSM 

35 ^LSaei 

24 74L590N 

31 I4L592N 

35 74L993N 

35 T41S96N 

ti Mismrti 

.39 74isii2h 

27 74IS122N 

35 7415 123N 

29 'j. s ■:■•,', 

27 7415132N 

31 ■■■.:■ :;. 



44 MLS138H 
.71 74IS139N 
35 T4LSU5H 
,33 MLS I Si It 
.31 T41SI53N 
39 MtSISSM 

68 mls um 

.35 >4L S ".■!•( 

43 Ml 518)11 

SO Ml5 161*1 

541 MLSUjW 

59 ■<;!':!', 

3S MIS'SSI 

39 74LSI6G* 

.45 »LSU0« 

67 74LS173N 

49 74L5174N 

55 I4LST75N 

45 MLS 1 591 



50 74LSI9IN 

SO 741S1S3N 

1 33 MLS19SN 

43 74LS194N 

43 741 522 1N 
.M 74LS240N 
.44 74LS741N 
.41 T4LS742N 

(7 74LS243N 

17 -4l;:-u\ 

69 MLS24SN 

S3 MLSIS1N 

•5 74LS253N 

1.49 ML5?57h 

1.49 74L5259N 

69 74LS2BBK 

44 74LS273N 
43 7*LS275)t 

3.49 74LS2B0ri 



MLS!«N 
74LS2S9N IS 
74LS34SM 155 

Miata 9.95 

74LS3ESS 
MLS3S6X 

74LS357N 
74LS369N 
MLS37W 
74LS374K 
KtSaHU 
74LS377N 1.29 
74LS379N 99 
74L5390N 1.44 
74LS393K H 
74LS447N .55 
74L5624N 1.61 
74L5670* 1.76 



41 

41 

41 

41 

! ■ 

1 15 

■ 



TTL 74F SERIES 

FAIHCHILD ADVANCED SCHOTTKY 



74F0OFC 

74F04PC 
74frJSPC 
HMOPC 
HF1WC 

nncK 

74F37PC 



56 

■ 

1.11 

36 
95 



74F64PC 95 
74F74PC i 16 
74F13SPC 2.11 
74H39PC Ml 
74F153PC 1.13 
74F157PC MS 
74F154PC M5 
74F175PC 1.91 



74F1S2PC 3.30 

74F241PC 4.50 

74F243PC 5.19 

74F2S1FC 2.34 

74F257PC 3.34 

74F2SBPC 3.34 

74F2S3PC 3.41 

74F3S2PC 3.34 



74F3S3FC 2.14 

74F3T3PC 5.(5 

74 Fj rare 3.X 

74F3S1PC 7.6S 

74F390PC 4.4(1 

74F3.99FC 2.64 

74fS21FC 4.S 

74FS34N S.JS 



9300 SERIES TTL 



9301PC 
930511: 



.71 9309PC 1.56 

1.35 33I2PC 71 

1.75 93KPC 1.15 



9J34PC .14 93T0PC 2.45 

9324PC 3.45 9374PC 3.45 

936BS-C 3.39 93L16PC 2.SS 



CMOS 



4430! .35 

4002 .31 

4006 .69 

. :-: s 46 

4010 .41 

4011 .» 

4012 .35 

4013 .41 

4015 .71 

4016 .45 
40t7 .71 

4018 .75 

4019 .13 
SPECIAL 



4020 
4031 
4032 
4023 

4024 

4035 
4027 
4D2B 
4039 
4030 
4035 
4040 
4042 
OFFSR- 



.71 4073 .76 4513 

.97 4075 .11 4514 

.SO 4076 .IS 4515 

.« 4077 .76 451! 

55 4076 .11 4520 

95 4031 .16 452S 

.19 401Z .31 4532 

55 4093 IS 4555 

30 4104 2.99 4556 

.21 4502 .» 4532 

.26 4510 .94 4584 

.26 4511 .15 4703 
.21 

■ 1 % OISCOUMT O H S1 00 O FT DEfi O F C MOS 

1514 DISCOUNT ON 9250 ORDER OF CMOS 



4043 

4047 
4049 
405t 
4057 
4053 
4010 
4066 
4053 
4019 
4070 



IS 
■ 
36 
59 
25 
E5 
70 
15 

8 

,N 

.71 4072 



ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 

ELECTRONICS. ONE OF THE WORLD'S LARGEST 

FRANCHISE!) DISTRIBUTORS. WE ARE THE SOURCE, 

THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 

QUALITY CURRENT PRODUCTION MATERIAL. 

OVER $40 MILLION IN STOCK. 



LINEAR IC'S 



301A1C 

30BTC 

309 KC 

311TC 

317KC 

317UC 

31810 

323KC 

324PC 

33701: 

339TC 



1 35 

45 

LB 

i II 

1 25 

3 55 

45 

1 65 



359TC .44 

360PC .14 

393TC .49 

SS51C .21 

556PC .14 

sonc M 

709HC .41 

723PC .42 

725TC 1.25 

733PC .79 

74IHC .14 



74 IPC 
741TC 
747PC 
1458TC 

1486«; 

1439APC 
2207 PC 
22 UPC 
2240PC 
30S1PC 
30S6fC 



.41 
29 

.50 

37 
.71 

3:S 

2.n 

139 

-.09 
5! 



53 



3303PC 
3403FC 

3900PC 

4136FC 

41S1TC 

4.5SBTC 

NST26H 1.3* 

SU26LS31CN 2.71 

*h:61S3-[:i ?.is 

ULH2002AN .91 



XCiTD3. 11C = 70120. HC = I0S. TC^I PIN Ml Ml DIP, H 01 PC=D1Ml l« LINE IC 



SCB'S AND TRIACS 



TIC 45 
TIC 47 
2H.5064 

tit 1050 
7IC 1 16D 
IIC 1I6F 
7IC 116M 
TJC 1760 
FJE 2C6D 
IIC 2166 

"ic E-tn 

lit 22SD 

ncnsE 

liC 23SD 
■ C 2*60 
T iC 2630 



SCB 

5CB 

SCB 

SCB 

5CB 

SCB 

SCB 

SCB 

IBHC 

IBWLC 

1BIJLC 

rai*c 

TB1AC 
TBUlC 

riuAc 

TB'JIC 



I :::•■■ BOV 

: AMP .x. 

i ■■,'.'- ::-;. 

5 AMP joov 

6 AWP 400V 
IAN SO* 

IAUPDODi 
12 UIP44X5 
3 ahp 400V 

i we !Mi 
5 AWP 4GOV 
8 AMP JOOV 
B AWP 600V 
12 AMP 4COV 
16 AMP 400V 

: ; *■'■'* ■■■-■:■ 



.51 
.59 
.39 
.59 
1.19 
1.19 
2.31 
1.11 
99 
1.12 
I 96 
1.10 
1.29 
1.30 
1.50 
2.59 



PLASTIC POWER 
TRANSISTORS 



■' 3« 
P3IC 

P33C 
P33C 
P34C 
P35C 

P3trC 
P41C 
P43C 



49 
50 
.50 
55 
.92 
99 
1.19 
1.97 
61 
.71 



1 



TIP 10? 
TIP112 
TIP 115 
TIP117 
TIP1K 
TIP12S 
1IPI27 
TIP 143 
TIP 145 
TIP 147 
TIP 153 
TIP 161 
TIP 620 
TIP 2955 
1 f 3055 



VOLTAGE REGULATORS 
1 AMP POSITIVE 

mx\)L T033O CASH b&c«d .6 

7BXi£C TOJ CASE 1.3B 

1 AMPHEQATIVE 
79XXLIC TQ330CA5£ BMut« 

79JS1K T03 CASt 144 

$ AMPS POSITIVE 
7AH05SC 5VDLTS 103 CASE Rfcjxrt 5 95 
7(1117151 1 7 VOLTS -03 «5£ BKocM 7 31 
73M0ASC AOJU51 ABLl TD3 CASE FKCmcH I 45 

10 AMPS POSITIVE 
7VOSSC SflTirS 103 CASE fiHMiO 9.49 



SIUCONIXVMOS 



VN46AF 40V I3W 
VN66Af 60V 15W 



VN8W 
VNS9AF 



VN10KA4 60V 1W 
3N6657 60V 25W 



.« 
1.21 

80V 15* 4 OHMS 1.31 
80V 15W 4 S OHMS 1.16 
.69 



2N6651 
2N6S59 
7N66e<5 
7H66SI 



90V 35W 
35V 6.2SW 
60V125W 
90V 6 25W 



153 

1 M 
4.68 

2 69 
4 44 



SPECIAL 

POWER SCHOTTKV 

DIODES 

8041 30 AMPS 45 VOLTS 3.95 

SD51 60 AMPS 4b VOL75 I.H 



Q 



SCHOTTKY BARRIER 
DIODES 

15597 UHF MUEll .36 

15598 IMF KTECTOB .35 



TL07I CP 
71 072 CP 
IL074 CN 
TL081 CP 
II 083 CP 
TL084 ACN 
IL081 CH 
",-;■■ C1» 
IL4StS CN 
1L497ACN 
IL604 CP 



BIFETS 
OP-AMPS 



flSf^ 



ACTIVE ELECTRONICS 
ANNUAL 
HIGH TECHNOLOGY SALE 



STATIC RAM'S 

(JKsS) 200NS21RN 9.9S 

I256J 4) 250NS22PIN 2.65 

(1Ki1| 250NS 16 FIN LOW POWER 1.59 

(256 X 4) 250NS 16 PIN 2.75 

(1Ki4| 200NS18PINLOWPOWER 1.B9 

(IK 14) 300NS 13 PIN LOW POWER 1.69 

(4Kx1) 55NS18PIN 3,95 
(4Kx1) 45ONSf8PIN(CM0S)LOWPCrWER4.W 

i-.i.-:-.»i. 70NS20PIN 19.50 

|2K X 8] 250NS 24 PIN (CM OS) Hedittw) 1 4.9S 

I IK x 8) 1 SONS 24 PIN (CMOS) HidTKMl 1 1 .95 

(2K X 8) 200NS 24 PIN (CMOS) RmuwO 7.96 

(1KX4) 45CN51S PIN (CMOS) 4.25 

DYNAMIC RAM'S 

( 4Kl1)300NSl8f1N 3.65 

( 4Kx 1) 300 NS 22 PIN 3.65 

(1SKK1) 1MNS16P1N Hi 

(I6K x I) 200NS16PIN 1.40 

(16Kk 1) 260 NS 15 PIN 1.35 

(64K X 1) 150 NS IS PIN RMuad 12.50 

(64K x 1) 200 NS 16 PiN MlMtf 9.95 
"LATFiST TECHNOLOGr' 

P4416-20 64K (16Kx4) 200NS16PIN 25.95 

EPROMS 

C270S-45 8K(1Ka8) 450NS 24 PIN 6.95 

C2716/ 16K(2Kxo) 450NS 24 PIN 6.25 
TMS2516 SINGLE S VOLt SJPPLV. INTEL PIN OUT 

C2516-35 16K[2Kxei 3MNS 24 PIN 7.75 

SINGLE 5V SUPPLY, INTEL PIN OUT 

TMS2716 16K(2KiS) 450NS 24 PIN 10.95 

3 POWER SUPPLY, T I PIN OUT 

C2532 32K(2Kx8) 4S0NS 24 PIN RefluLt<19.45 

T 1 PIN OUT 

C2732 32K(4K)i8l 450NS 24 PIN FIMlimOB.SS 

INTEL PIN OUT 

02764-30 64K[SKx8] 300NS 28 PIN iifiluci-.' 28,95 

INTEL PIN OUT 

02764-45 64K <8K X 8) 450NS 28 PIN 26.95 

INTEL PIN OUT 



P2016-20 


16K 


P2101-25 


IK 


P21 02-25 L 


IK 


P21 12-25 


IK 


P2114-20L 


4K 


P2114-30L 


4K 


P21 47-065 


4K 


P4315-45L 


4K 


C21 674)70 


I6K 


PS516-25L 


16K 


P6116-15 


16K 


P61 16-20 


16K 


P6514-45 


4K 


P40SO-31] 


D 

4K 


MOW-JO 


4K 


P4116-15 


16 K 


P41 16-20 


16K 


P41 16-25 


I6K 


P4164-15 


64K 


P41 64-20 


64K 



BIPOLAR PROM'S 



633 07 82 S 23 

633T7S2S123 

93417/823126 

93427/8 2S 129 

93448/6341 

93453/82ST37 

93451 /82S1 81 

71 28/ 27 S 185 

7188/283185 

714Z/BZS321 

TS = TRISTATE, 



32x8 
32x8 
256x4 
256x4 

512x8 

1024x4 

1024x8 

2048 x 4 

2Kx8 

4Kx8 



OC 
TS 
OC 
TS 

TS 
^S 
TS 
TS 
TS 
TS 



16 PIN 
16 PIN 
16 PIN 
16 PIN 
24 PIN 
18 PIN 
24 PIN 
18 PIN 
24 PIN 
24 PIN 



RsdUCBO 

Retluici] 
RftOuced 
IMucm) 



Reduced 



1.95 
2.35 
2.35 
2.35 
6.50 
6.80 
10.95 
12,95 
21.80 
49.95 



OC = OPEN COLLECTOR 



MICROPROCESSOR 



CHIP SETS 



6500 
FAMILY 

6502 CPU 6.95 

6520 PI* 4.65 

6522 VIA 7.95 

6532 RIOT 10.85 

6551 AOA 9.95 

6800 
FAMILY 



5800 
6002 
6806 
6809 
6810 
6821 
5840 
6845 
6850 
6862 



cpu 

CPU 

CPU 

CPU 

RAM 

PIA 

PTM 

CRTC 

ACIA 

SSDA 



4.65 
7.95 
8.45 

13.95 
2 65 
2.65 
7.95 

14.95 
3.15 
4.85 



Z1LOG 

280A-CPUI4MMZI6.25 



, 



280A-P1O 


5 10 


Z80AC7C 


8.10 


I80A-0MA 


15.95 


Z8OA-S10/2 


17.25 



8035 
3039 



8080 FAMILY 

5.46 

Pnducid 8.95 
4.45 



8224 

8226 

8228 

8251 A 

8253 

8255 

8257 

8259A 



2.20 
2.25 

4 40 

5.95 
ft6flueedB.45 
ncduc-a 5.05 

8.05 



S066A 6.95 

8086 34.95 

8740 28.95 

8155 9.00 

8212 2.25 

UART'S 

AY3-1015A / S1602P 

AY5-1013A 

ECL RAM 

I0414DC I HM2510 

256 X 1 BIT FULLY DECODED 15NS 16 PIN 

MISCELLANEOUS 
MEMORIES 

93L422PC 1 K (256 l 4) Low Pows! 
TTL RAM TrisUte Plislic 
93L422DC IK (256 x 4) Low Power 
TTL RAM Trisl3te Ceramic 
934220C IK (256x41 TTL RAM 
Tnsiaie Ceramic 

UP04104C [4096 x l) STATIC RAM 
300NS Trisiate 

Microprocoomor Quartz 
Crystals 

Standard Frequencies and Packages 
1 thrj 12 MHZ only $4.95 63 



7 50 



3. Si 
J so 



595 



14.95 
1595 



14.95 
2.95 



TEXAS INSTRUMENTS 
DATA BOOKS 



ICC411! 
LCC 577! 
ICC 4131 
ICO 4-I-0 
LCC 43K) 
LCC 404 1 
LCC 4153 
LCC 44CO 

LCC 5531 
.-::; M7I 
LCC 4781 




UN BEL IE V ABLE! !! ^ 
1982 I.C. MASTER 

DELUXE 3,500 PAGE 
2 VOLUME SET 

NOW ONLY 

$39-95 

LIMITED STOCK AVAILABLE 

ORDER NOW BEFORE 

WE SELL OUT! 



TTltLjU&xk '-.J I.H 

TL SBH*»n«n! 6 75 

Tr«n ivl Lhxte tuli m»» 17.00 

C's:& EieclrviKa uLi boofc 11,50 
VMtagi 8iauB1K HinUKgh 4.M 

P*WT Dill l»W 9.75 

L** hwff Scrwtlfcy 7.7S 

MOO FimtFy StiKBd din 71.M 

MOS M«w, SO s. 15 

FSI-PStu »l }.J9 

Intf rtace CirtuiEs Dju IS 00 

Liiur CHilroi i gi 



Refer to our previous 

NOVEMBER ad lor other 

devices not listed here. 

Active is your one stop 

source for the widest variety 

of electronic components. 

Contact us for devices not 

listed and tor volume 
quotes. Unless superceded 
next month, the prices will 
remain valid for 60 days. 



CERAMIC DISC CAPACITORS 



30Ff KXW -1J 


560PF 500V .12 


0052MF 1DO0V .14 


33PF SOOY .1! 


B2DPF lOOOY .12 


D1D0MF 100V .11 


47Pf 500V .1Z 


0010MF 500V .1! 


0150MF 500V .14 


68PF SOOY .11 


0012MF 500V .12 


O-'DOMF 500V .19 


1D0PF SOW .1! 


DD15MF 500V .12 


.022OMF 50V .19 


1J0PF 500V .1Z 


0027MF 5O0V .12 


03JOMF 50V .11 


150PF net M 


0027MF 100V .12 


D47DMF 50V .11 


1S0PF SOW .11 


D033MF 100V .12 


0500MF 12V .19 


ZOTF 500V .1Z 


0047MF 50V .11 


0680MF 50V .1} 


jiOPF iffiiy .i! 


0047MF 500V .12 


1D00MF 50V ,19 


330PF 500V .12 


0050MF 500V .« 


1000MF 100V .19 


470PF 500V 1! 


OOOSMF 500V .12 




DIPPED TAI 




10% TOLERANCE 


1041SO50 1 MFO 50V 


M 


33519035 3 3MF0 35V .55 


234K9535 22MFD 35V 


a 


3%K5<135 19M.F0 35V .75 


334X9015 33MF0 35i 


.» 


68519035 6 (MFO 35V .90 


47419035 47MFO 35\ 


.15 


105*9035 10 MFO 35V 1.20 


694XS035 SiMFD 35k 


35 


18EX90SO 11 MFO 50V 1.90 


105X90(15 t MFD 35^ 


.35 


?26X9003 22 MFD 3V .90 


155X9KS 1 5 MFD 25\ 


.39 


225X9015 22 MFO 15V 1.00 


225X9010 2 2 UFO 151 


X 


47 MFD 10V 1.50 


?25XK)35 2 2 MFD 151 


M 


476X0035 47 MFD 15V IK 


J75J90K 2.2 UFO 50V 


M 


107X9016 100 MFD 15V 5.51 
227X9010 220 MFD 10V 6.95 



D-SUBMINIATURE RS232 TYPE 
CONNECTORS AT MINIATURE PRICES 



49-1 IMP 
43-11095 
49-11 ISP 
49-11155 
49-1 125P 
49.1125S 
49-1 137P 
49-1 UTS 



Ha. 01 Cceitldl 

9 299 

9 3.50 

15 3 99 

15 4.N 

H 5.50 

25 9.29 

37 7M 

37 1.99 



S» SOCKET, P=PLUB 




EDGE BOARD CONNECTORS 



.ISO" I .200 LEAD SPACING 



3D 7 -006. 50 1-104 
307O1D-5D1-1DZ 
307 012-500-202 
307 015-501-102 

307-O19-521-IO2 
307 020- 500 !02 
307 .022-501-102 



12 

15 
II 
20 
22 



1.65 
2.11 
1.SS 
2.5! 
2 95 
2 49 
1.35 



3O7-024-50O.2O! 
307-030-500-202 
307-036-501-171 
107-044-500-202 
307 V.* '■!)(. 75? 
3O7-D72-52O.207 
307D85.5OO 7D2 



Hum. .1 Hi 

24 LIS 

30 1-11 

35 9.41 

44 4.11 

56 9.41 

72 9.91 

SO 9.25 



.156" X .200 LEAD SPACING 



IF YOU'RE STILL LOOKING FOR THE 
BEST DISK DRIVES, YOU'VE FOUND THEM 



TU 100-1 5.1/4 750K BYTF. SIKCLE SIOCO CISC OFIIVf. 
IM 100-2 5 1/4 SOW Brir DOUBLE SiDtO DISC DRIVE 

T« 1W.4 5-1/4 IO00K BV1S DOODLE SIDFO I54TF1I OISC OWVt 

TM 941-1 6 BOOK BTTE SINGH SIDED SHU UNI. 

TM ttU-2 B I BOOK BV1I DOliBl E SiDtO SHU I INI 

TM 501 5 1/4 5 4M BYTE W1NCH1SILR HARD DISC 



295 00 
395 00 



545 09 
595 00 




TANDON 
FLOPPY 

DISK 
DRIVES 



TOLL FREE 800'343-0874 Mon:-Fn.: 8:00 a.m. - 7:00 p.m. EST 



10:00 a.m. ■ 4:00 p.m. EST 



FAST — EFFICIENT MAIL ORDER SERVICE 

i Cuslorneu PO Box 8000, Wesloorough . Mass 01581 Write I(jTyOUr 

Mass HBSirJenls Call 1617) 366-0500 f fgg CODV 01 

Bide L) S 5651 Fenier St Mcnireal Ouebec Canada H4P 1N1 «„*;.,„•„ 

Tel No (514| 731-7441 Telex No 05-823554. Tws No 610-421-3251 HCIIVe S 

ah uiicti stiown ui in u % uoiuri comDrGhfinsiuG 

Fweijn cuslomt" rtmil pj»mEnT on ml I lunL di4M or poll J mgmy otder in U S currtnev ■»..ii|»i u..w..u..« 

Minimum mul ordct SID - 100 S3 00 to M«r |u»ii)c & hjnrjhno. C3t3lOQ tOQ3V 



All piled StlOW 



Fortrgn cusl 



P0514I money order nUS cm 
Min.mu.m mul order SID - Add Si 00 to cover |>Diuqp & hjndlino 
Vis 1 1 our oew outlei in Weslharnugh Ma s sac huso its 

d Mdilercjrd jeefjoreo 
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:2s*"™ SATELLITE 

*PRiCE 

•PERFORMANCE 

Tunable Audio Demodulator — Tunes from 
5.4 to B.2 MHz. Switchable 5 KHz. LP filler lor 
Canadian birds. Varacior tuning diodes 
included. Use two for MTV. 

Bare Board (M81-020B) $24.95 

Two Boards tM81-021B) $39.95 

Canadian Audio Descrambler — Takes the 
normal audio output from your receiver and 
decodes the 'chirping' sub-carriers heard on 
Anik A/B. 

Kit (R8T-010K) $59.95 

Assembled 4 T«ted (RB1-010T) . . $94.95 

NEW! Canadian Audio Filler — A very sharp 
low-pass filter designed to remove the 
'chirpine/ from the Canadian audio. 

Kit (R82-02OK, *■*« 

Assembled & Tested [R82-020TJ . . $29.95 

Developed for high performance 
in weak signal areas. 

Disci ete 70 MHz PLL — Replaces NE 564 video 
demodulator without the need for an ECL 
divider (70 MHz I.F.). Guaranteed tracking to 
85 MHz. Wide bandwidth. Lower C/N, 
reduced 'tearing'. May be remotely tuned. 

Kit (M82-010K) $124.95 

Assembled & Tested (MB2-010T) . . J1S9.95 

All prices include complete and comprehensive 

document ition, U.S. poiUge * handling, ror 

oversea* postage & hand line, add 52.00. 

P.O. Box 1656 
Kodiak, Alaska 99615 

(907) 486-5118 
(907) 486-6215 




DigiCom Engineering, Inc. 



MOVING? 

Don't m iss a 
single copy of 
Radio-Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 



ATTACH 
LABEL 
HERE 



ADVERTISING INDEX 






to 



(please print) 



o 


84 


I— address 
O 

UJ 


27 


HI city state zip code 


66 


o 

= Mail to: Radlo-Electronlcs 

< SUBSCRIPTION OEPT., P.O. BOX 2520. 

[E BOULDER, COLO. 80322 


82 
76 
42 


136 





RADIO-ELECTRONICS does not assume any responsibility lor errors that may appear 
in the index below. 



Free Information Number 



Page 



37 
44 
S3 

49 
26 
IS 

58 
30 
29 
74 



5 
70 



81 
35,- 
12 
80 



60 
65 



90 



72 

48 
28 
55 
43 
85 

88 
32 
38 
56 
36 
6 

45 

68 
91 
31 
10 

87 

34 

3 

97 

S3 

39 

98 

47 
46 

19 

7 

67 

63 



Aaron Gavin 93 

Abex 95 

Active 135 

Advance Electronics................. 12-15 

Advanced Computer Products 121 

Advanced Tool Technology 98 

Albia Electronics 29 

All Electronics 127 

AMC Sales °2 

Anders Precision Instruments .. 91 

Arizona Electronics 127 

ATV 106 

BagrtaiJ Electronics.... 108 

Barta 106 

Beckman Electronics Cover II! 

B.G. Micro 134 

Bullet 132 

C&D Electronics, Inc. 120 

CIE, Cleveland Institute of 

Electronics 34-37 

Chaney Electronics Inc !3© 

Command Productions 97.103 

Communications Electronics 2 

Computer Products & Peripherals 

Unlimited 120 

Components Express 91 

Consolidated Electronics, Inc 108 

Concord 134 

Cook's Institute 103 

CRT 95 

Dage 108 

Data Precision 22 

Devtronix 106.108 

Diamondback 114 

DigiCom Engineering 136 

Digi-Key Corp. 128-129 

Digitron Electronics. 93 

Dokay Ill 

DX Tele Labs 95 

Eastern Enterprises, Inc. 126 

EduCalc 97 

Electronic Rainbow Inc. 26,40 

Electronic Specialists, Inc 98 

Enterprise Development Corp 99 

Etco Electronics 107 

Etronix 97 

Fluke 5 

Fordham Radio.......... 85 

Formula International 124-125 

Galaxy Electronics 103 

Gilco International Inc 110 

Gillespie & Associates 33 

Gladstone Electronics 102 

Global Specialties Corp. 42 

Grantham College of Engineering.. 102 

Hal Communications Corp 24 

Hallbar 133 

Haltronbr 134 

Heath 68-71 

Hickok 96 

Information Unlimited.... 133 

International Crystal 96 

International Publishing & 

Software ..101 

Jameco Electronics 112-113 

JDR Microdevices 116-119 

J&W Electronics 108 

Keithlev Instruments 41 

Kikusui International Corp — Cover II 

Knapp 122 

MJACom 133 

Mctiee's Radio 104 

MFJ Enterprises 104 

Mleronmnagement Systems, Inc. .... 95 

Mkrotenna 108 

Mikos 132 

Monarchy Engineering, Inc. ......... 1 14 

Mountain West Alarm 122 

MP Systems 104 

Nationwide 95 



25 Neptune Communications. Inc 99 

— Nesda 96 

— Netronics 32.79 

92 New Horizons 2! 

— New Tone 23 

— NRI Schools 16-19 

— NTS Schools 86-89 

— Nuts & Volts 104 

62 Omnitron Electronics 120 

40 Paia Electronics 99 

17 PC Magazine 81 

— Peterson Electronics 103 

13 Philips Test & 

Measuring Instruments.............. 39 

54 PolyPaks , 105 

8 Pomona Electronics II 

78 PPG 114 

23 Priority One 38 

59 Quest Electronics 130 

50 Radio Shack !09 

51 Ramsey Electronics .131 

77 R.F. Electronics.... 126 

94 Rhoades 82 

79 RNJ Electronics 130 

20 Sams Books 30 

— Satellite TV 103 

86 SCR 132 

14 SEI 1 

— Simple Simon Electronics , 31 

61 Sintec 126 

52 SJB 123 

41 SMP 95 

57 Solid State Sales 115 

69 Spartan Electronics.... 110 

93 Sperrj A.VV 82 

7t Stavis Electronics 122 

75 Stevens Products 1 15 

— Suntronics Co., Inc 104 

— Suntrontx 104 

— Symmetric Sound Systems 95 

— Tektronix.... 7.25 

24,95 Triplett 20 

18 Triton 28 

9 L'ngar 9 

89 Video Sales 93 

96 Viking Phone Co 93 

11 VIZ Mfg. Co 24 

33 Wersi Electronics 92 

— Wheeler Electronics 13b 

64 Wm. B. Allen 106 

— Zenith Radio Co Cover IV 



MICROWAVE HORN ANTENNA KIT 

1 7-26' GHr Frequency Rannfl 17-13 lb Gain Kit w 'Assembly Instructi ons 5 39.95' 

Crown Con-rertsr Board SI 9 .95 ' («t Anleima Kit St 4.95) - 

Puts Kit for Bairn 529.95' I* Antenna ur Board 52*. 951 

COMPLETELY ASSEMBLED AND TESTED SYSTEM S129.9! 

including power supoty and cabling) 

2.1 to 2,6 GH: Ant. - 34 rib Gain (or orealerl 

MtCROTENHA ASSOCIATES 
2335 South 2300 West Salt Lake City, Utah 84119 

[,'Ki nr U onlr - All w U Weeks DtfrttiY rtosl iKHrde 
-Utah Seicahli Plun Add 5% Saks I» 




BUY DIRECT 



Twice the 
gain of a 

Mitsumi 

PHILLIPS UHF VARACTOR TUNERS 
l/HF 470-889 MHZ: 75 ohm input 
Channel 14-83: Output Channel 
ELC-1045 $22. SO ea./lots of 
Carton of 50 $19.00 







10 $21.00 
each 



# 



117v.pri. to 23v.Sec. at 450 Ha 
S3. 00 ea. /Carton of 48.. $2. 25 ea. 
1 cartons (430 total) up J2.0D ea. 
10 TURN POTS CTS,S0O ohm,5K,10K 
$4.00 ea. /10-$3.50 ea./SO-up $3.00 
ELECTRONIC SURPLUS CENTER phone »,.r»w 

SfinrJ Crhrdt' <&' Monrf Qrdrfr M nVlfrurTii 

2147 W BELMONT AVE 0rd , 4 I1B95 Add io* sh. P (N#.g ind 

CHICAGO ILLINOIS 606I& Hflq4 iu,g 





Workaholics. 



Beckman DMMs 
stay on the job when 
others call it quits. 
They're a hard-nosed 
breed of 3Vz digit hand- 
held multimeters you can 
always count on for out- 
standing performance. 

Staying power 

Beckman DMMs 
work up to 2000 hours 
on a common 9V battery. 
That's ten times longer 
than other DMMs. And 
to prevent burnout on 
the job, Beckman DMMs can withstand 1500 Vdc loads 
and 6kV transients. Current ranges are protected with a 
2A/250V fuse, and resistance ranges are protected up 
to 500 Vdc. 

Easy to work with 

No matter how hard they work, they're never hard to 
work with. Their single rotary switch makes function and 
range selection simple and sure. For your added conve- 
nience, most Beckman DMMs have built-in 10- Amp capa- 
bility and Insta-ohms* continuity indication. That means 
you never have to carry an accessory shunt or wait for a 
continuity check. 



SELECTION CHART 



MODEL 


SPECIAL FEATURES 


BASIC 

DC 
ACCU- 
RACY 


INSTA- 
OHMS 


10 AMPS 


SUG- 
GESTED 
RETAIL 
PRICE 
(U.S.J 


Tech 300 


Basic six functions 


0.5% 






S120 


Tech 310 


Added features 


0.25% 


f 


V 


145 


Tech310UL 


UL-listed 


0.25% 


)** 


V 


155 


Tech 320B 


Audible continuity beeper 


0.1% 


J-* 


K* 


189 


Tech 330 


High accuracy & true RMS 
(AC & DC) 


0.1% 


V 


«* 


21 S 


HD-100 


Heavy duty (drop-proof, 
contamination-proof) 


0.25% 


V 




169 


HD-110 


Heavy duty, plus 10 Amps 


0.25% 


V 


V 


189 



And to make sure 
that the job is done 
right the first time, 
Beckman DMMs have 
superior RF shield- 
ing, and an impressive 
22 Meg-ohm input 
impedance that re- 
duces circuit loading 
to ensure accurate 
readings. 

No matter how 
much the job de- 
mands, you can count 
on Beckman DMMs 
to see you through. 
There's a Beckman DMM just right for every application. 
Use the selection chart to find the model best for you. 

For a closer look at the workaholics, see your 
local Beckman distributor today. To locate the one nearest 
you, call or write Beckman Instruments, Inc., 
Instrumentation Operations, 210 S. Ranger Street, Brea, 
CA 92621. (714) 993-8803. 



BECKMAN 
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Don't touch 



if nrmjr 



K3HI 



New Zenith push-button VIDEO ORCANIZER permits 
switching from one program source to another 
without changing cable connectors. Lets you select up 

to six different program sources for viewing. Up to three different 

sources for recording. Even lets you view one program source while 

simultaneously recording ^^— — 

another. All this without " 7^^^^= 

changing cable 

connections! 



■ ■■..-■-,.. 



'■■-'■■■''■''■:■■■■ 




**&&&& sees 



APJ-TS ltT\/ AkJ* I VCft UAMt AUX J 



OIV AUK 1 HFF 



TELEVISION VIEW 



VCR RECORD 



1 ELECTBDMIC 1 

HOWE VJltJED \ 

V OBGftMl 7EH \ 

ZENITH 



Model Slow 



At last the nuisance of manually changing cable connec- source to another with pushbutton ease - without 



tions is a thing of the past! 



changing connections. 



With zenith's new Video organizer, separate input and Equally important, the Video organizer's advanced engi- 
output jacks enable you to make a complete connection neenng design by zenith results in low insertion loss and 
of TV and vhf antenna or cable'TV antenna, subscription high isolation. Eliminates electromagnetic interference 
TV decoder, video disc player, video cassette for maximum picture quality. And permits greater flex- 

recorder, video game and home ibmty in use and ease of operation for 

computer or other auxiliary ^M^ _- more hours of uninterrupted home 

video equipment. '^ZE/Vflrf video enjoyment 

write now for more information' 



So you switch from one program 



The quality goes in before ihe name goes on." 



Zenith Radio Corporation/Service. Parts & Accessories Division/11000 Seymour Avenue Franklin Park, Illinois 60131 



